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modern pressure cooker 
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— Nineteen Woburn Place, W.C.1. 


Papin, developed one of the 


f pressure and temperature to be 


» in fact, an early version of the 


The engineering enterprise behind this early mechanical achievement 


finds its counterpart today in new developments by the IC 


Organisation. In the fields of steam generation and combustion, grinding, 


screening, filtering and mechanical handling, IC are successfully 


tackling some of today’s biggest engineering assignments. 
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1] from the raw material up to the finished product: 


pig iron, semis, plates and plate products, bar steel, sections, strip, wide flats, permanent 
way materials, steel pipe, steel tubular products, Sicromal and other specialty steels, clad 
products By-Products: Ground-basicslag, slag products, especially blast furnace pumicestone 


slag and powdered blast furnace slag. 
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: a suitable standard not returnable. if payment is made by cheque, it | £725 per annum; slightly less in Provinces. on road location design and cous! CRUITMES 

a Advice and information on Scholarships, Defer- | should please be made payable to “ HIGH COM-| Apply stating ag, traini: experience and| APPLY—DIRECTOR OF aE wi. Git 

‘ , ment, Entrance Standards, etc., available on request | MISSIONER FOR INDIA.” Tenders are to be “gualibearione to DMIRALTY, ANCTUARY | COLONIAL OFFICE, LONDO®. o> 
, ; to WOOLWICH POLYTECHNIC 8.E.18 (WOO | delivered by 2 p.m. Friday, 22nd June, 1956. RUILDINGS (ROOM 151), GREAT 
; 


SMITH | details of age, qualifications, «<perience. Qe) 
G 636 | BCD. 112/24/05/D5. 
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Applications are invited for appointment as 
LECTURER IN THE DEPARTMENT OF 
MECHANICAL ENGINEERING at a salary on | 
the seale £650 by £50 to £1350 a year, according to | 
malifications and experience. The person appointe: 
would be expected to teach in the field of control | 


[NEERING May 18, 1956 


TECHNICIANS 
required by 
THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
\LDERMASTON, BERKSHIRE. 


f To assist in the control of a section responsible for: 


POST 4 1 ; n. installation, modification and maintenance of machine tools, 
Wen ad t and fixtures. , 
) the stigation of machining techniques in collaboration with scientists and 
jesign engineers 
Le elopme = f special fixtures and modifications to machine tools; 
/) iaison with contracts branches and machine tools manufacturers. 

Applicants iid have served a recognized engineering apprenticeship. A good 
knowledge f machine tools in general use and current workshops practice is essential. 
Previous experience of duties of the type detailed above and possession of H.N.C. o1 
equivalent qualification an advantage. ‘ s ’ 
POST “B Ref. 860/26).—To control technical and industrial staff in the efficient 
operation of precision experimental workshops working for and in close liaison with 
scientific staff on the manufacture of experimental prototype equipment for an explosive 
group. Applicants should have served a recognised engineering apprenticeship and 
preferably possess a H.N.C. of equivalent qualification, They should be experienced in 
machine shop practice. A knowledge of electrical engineering and of the regulations 
governing the handling of explosives would be an advantage. 


SALARY: £875 to £1080 per annum. ; 

Contributory Superannuation Scheme Successful married officers now living outside 
the Establishment’s transport area will be eligible for housing on one of the Authority's 
estates: alternatively assistance towards legal expenses incurred in house purchase may 
be available; until housed a lodging allowance may be payable. 

Requests for application forms by POSTCARD to SENIOR RECRUITMENT 
OFFICER at the above address, not later than May 22nd, quoting the appropriate 
reference number L 588 





THE UNIVERSITY OF LEEDS. COMMONWEALTH OF AUSTRALIA 


DEPARTMENT OF MECHANICAL | poe 
ENGINEERING. | DEPARTMENT OF SUPPPLY. 
} —— 


ALEXANDRIA, NEW SOUTH WALES. 


d | Applications are invited for a temporary position of 
SCIENTIFIC OFFICER, GRADE | 


gineering including the application of automatic | at the above Laboratories. 


ontrol to production engineering. This is-a new | 
post and the holder will be responsible for developing | 
the subject within the department. 


SALARY.—£1263 to £1578 per annum. 
DUTIES.— Research and investigational work in 


three copies) stating date of birth, qualifications and | Metallurgy Group. 


experience, together with the names of three referees, 
should reach the REGISTRAR, THE UNIVERSITY, | 
LEEDS, 2 (from whom further particulars may be 
btained) not later than 11th June, 1956. L 612 


begin duties on Ist October, 1956, or as soon there- 


| subject. 
| The salaries quoted are Australian currency. 


| of employment is not limited. 
THE UNIVERSITY OF SHEFFIELD | 
Applications are invited for a post of 


Application forms obtainable from :— 


LECTURER IN CIVIL ENGINEERING to | Pe paid by the Commonwealth. 
| 


after as possible. Salary scale £650 by £50 to £1350, 


SENIOR REPRESENTATIVE (AP.57), 


with F.S.8.U. provision and family allowance. | DEPARTMENT OF SUPPLY, 
Commencing salary according to qualifications and AUSTRALIA HOUSE, 
experience. Further information should be obtained STRAND, LONDON, W.C.2 


from the REGISTRAR, to whom applications with whom applications should be lodged by 7th June, | 
4 copies) should be sent by 18th June, 1956. L 618 | 1956. 
































THE SUPERVISOR’S GUIDES. No. 4 Factory Organization 
By J. Munro Fraser, M.A., and B. W. Gould, M.I.Prod.E.. 
A.M.LE.E. This book is the latest addition to a very 
popular series, It forms a concise guide to factory manage- 
ment produced specially in suitable form for supervisors and 
foremen. 3s. net. 

MANAGEMENT SURVEY 

By F. C. Hooper B.sc., F.1.1.4. This book’s great achieve: 
ment is to show clearly the vital importance of good manage- 
ment in the structure of our modern society. Written 
especially for the layman and beginner in business, it will 
also be welcomed by the experienced manager. 18s. net. 


ENGINEERING DESIGN 


By J. E. Taylor, m.sc.recn. and J. S. Wrigley, m.sc. Third 
Edition. A textbook for students of engineering preparing 
for the Ordinary and Higher National Certificates and for 
University Degrees in the subject. Pitman’s Engineering 
Degree Series. 25s. net. 

* Here is a type of book which should find a place on the 
Sees of every engineering student.”—PracricaL ENGIN- 
ERING. 

BOILER PLANT TECHNOLOGY 

By R. L. Batley, 0.B.E., A.M.I.MECH.E. and E. Gordon 
Barber, 8.sc.HONs. (LOND.), A.R.I.C., F.R.P.S. Third Edition. 
This book embodies the results of research made co-opera- 
tively by an engineer and a chemist and thus approaches 
the subject from a scientific as well as from an engineering 
angle. This new edition has been revised and extended 


to cover fully the modern developments in the subject. 
Iustrated. 28s. net. 








Applications | physical Metallurgy under direction of Head, | 
Pp 
QUALIFICATIONS.— Degree of high standard in | 
Science or Engineering with Metallurgy as a major | diploma recognised as exempting from or have 
Whilst the position is a temporary one, the tenure | ¢jyi] engineering experience preferably on roads. 
Under specified conditions, first class boat fare| COLONIAL OFFICE, LONDON, 8.W.1. 


| (if first class berth is available), for the appointee | details of age, qualifications experience. Quote 
and dependants (wife and dependent children) will | BCD 112/4/02/D5 


UNIVERSITY COLLEGE OF SWANSEA. 
Applications are invited for EITHER an 
| ASSISTANT LECTURESHIP or A LECTURE- | 
| SHIP IN MECHANICAL ENGINEERING. 


Salaries :— 
Assistant Lectureship, not less than £550) 
per anbum. | 


Lectureship £650 by £50 to £1350 per annum. 
Commencing salary in each case will be at a point 
on the appropriate scale according to age, qualifica- 
tions and experience. The initial salary for the 
Lectureship will not be higher than £1,000. Mem- | 
bership of the F.S.S.U. and children’s allowance 
scheme. 
Further particulars may be obtained from the | 
| REGISTRAR, UNIVERSITY COLLEGE, SINGLE- | 
TON PARK, SWANSEA, to whom applications | 


FIJI—PUBLIC WORKS DEPARTMENT. 
ROAD LOCATION ENGINEER. | 


Appointment on contract/gratuity terms. Salary 
in incremental scale £1486 to £1621. Free Passages: 
Free medical attention for Officers. Generous 
leave. Low Income Tax. 

Candidates should be Chartered Civil Engineers 
or hold a University degree or diploma which carries 

}exemption from Final Parts I and II of the 
A.M.L.C.E. examination and have not less than 5 
| years experience on location of new country roads 
| and preparation of plans for a road design office. 

Apply —DIRECTOR OF RECRUITMENT, 
COLONIAL OFFICE, LONDON, 8.W.1. Give 
details of age, qualifications and experience. Quote 
BCD. 112/49/016/D5. L 625 


NYASALAND. 
EXECUTIVE ENGINEERS. 





Appointment on probation for permanent and 
pensionable establishment with Salary in scale 
£980 to £1850 according to qualifications and 
experience or on contract/gratuity terms with salary 
£1410 to £1850 plus gratuity of £150 per annum. 
| Free passages. Free Medical attention: Generous 
home leave. Low Income Tax. 

Candidates should hold a University degree or 


| passed Final Parts I and If of the A.M.LC.E 
| examination. Not less than two years practical 














Apply—DIRECTOR OF RECRUITMENT, 


Give 


L 628 


| ROCHDALE EDUCATION COMMITTEE. 
TECHNICAL COLLEGE. 


1.656 | Applications are invited for the undermentioned 
ts: 


posts: 

| ENGINEERING DEPARTMENT: 

} ASSISTANT (GRADE 8) TO TEACH 
MECHANICAL ENGINEERING sub- 
jects to O.N.C. and H.N.C. levels. 

ASSISTANT (GRADE A) TO TEACH 
MECHANICAL ENGINEERING and 
Workshop subjects to O.N.C, level and 
Machine Shop Engineering to Final City 
and Guilds level. 

ASSISTANT (GRADE A) TO TEACH 
WELDING and/or Sheet Metal Work to 
Final City and Guilds level. 

ASSISTANT (GRADE A) to teach Electrical 
Installation and General Electrical subjects 
to Final City and Guilds Examinations 

Applications to be returned by 25th May, obtain- 
able from CHIEF EDUCATION OFFICER, 

EDUCATION OFFICE, FLEECE STREET, 

ROCHDALE. L 633 





ST. LAWRENCE’S (MENTAL DEFICIENCY) 
HOSPITAL, CATERHAM SURREY. 
(2,280 beds). 

ASSISTANT ENGINEER required. Salary £585 
by £20 (1) by £25 (4) to £705 per annum. -T.B. 
conditions. House available at moderate rent. 
Candidates should possess Ordinary National 
Certificate in Mechanical Engineering or approved 
equivalent qualification, and have had ups nee 
practical experience (Mechanical and electrical). 

Applications, stating age, qualifications and 
experience, with names of two referees to reach 
GROUP SECRETARY, by 28th May, 1956. L585 


ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, 


HARWELL 


has vacancies for 


ASSISTANT 
EXPERIMENTAL OFFICERS 


in its Engineering Services Division 


(i) To carry out the more precise analytical 
work needed for the chemical service to 
new water moderated reactors, and to 
supervise less qualified staff. 


(ii) To operate a chemical service for novel 
experiments connected with the develop- 
ment of new reactors. 


G.E.C, Advanced level in two science subjects, 
pe he wy qualifications essential. Experience 
of industrial water treatment techniques an advant- 
age. For (i) experience in the estimation of trace 
elements is desirable. 


SALARY: £330 (at age 18) to £718 per annum 
(male). 


Contributory pension scheme; five day week; 
excellent working conditions and generous leave 
allowances. 


Note.— Married officers living outside the Estab- 
lishment’s transport area will be eligible for housing 
under Authority arrangements or, alternatively, 
substantial assistance towards legal expenses incurred 
in house purchase, will be available. 


_ Send POSTCARD for application form which must 
ibe returned by 290th May, 1956, to ESTABLISH- 
MENT OFFICER, A.E.R.E.. HARWELL, DID- 
COT, BERKS, quoting reference 552/26 L 587 


AIR MINISTRY 


require 

CIVIL ENGINEERS in Works Directorate for 
supervision of constructional and maintenance 
work home and abroad. Salary in basic grade 
£800 p.a. at age 25 rising annually to £1252. ° a 
allowance payable under certain conditions. in 
grade £1252 p.a. rising annually to £1620 p.a., 
somewhat lower in provinces. Appointments 
temporary with long term possibilities. Overseas 
allowance up to £1500 —_ Candidates normally 
must be natural born British subjects. Quals. : 
basic grade, B.Sec.(Eng.), or equivalent or Parts I 
and Ii of Institution of Civil Engineers, Testamur, 
of Institution of Municipal Engineers, must also 
have had two years good civil engineering experience ; 
for main grade A.M.1.C.E. or A.M.1.Mun.E. Appli- 
cation form quoting reference E.41/6A for basic 
grade and E.40/6A for main grade from M.L.N.S8., 
TECHNICAL AND SCIENTIFIC REGISTER (K), 
ALMACK HOUSE, 26 KING STREET, LONDON, 
s.W.1 L 645 


D.5.1.R. require an 
ASSISTANT EXPERIMENTAL OFFICER at 





Ditton Laboratory, near Maidstone, Kent, for work 
on Engineering and physical problems of refrigeration 
applied to food preservation. Qualifications, G.C.E, 
advanced level in Maths. and Physics, with interest in 
mathematical treatment of data. Over 22, pass degree 
or H.N.C. in Mechanical Engineering generally 
expected. Salary (under review), Men £328 (age 17) 
to £706; Women £328 to £634, subject to improve- 
ment under Equal Pay Scheme. Forms 

M.L.N.S., TECHNICAL AND SCIENTIFIC REGIS- 
TER (Kj, 26, KING STREET, LONDON, 8.W.1, 
quoting C.359/6A. Closing date 0th June, — . 

64 


POST OFFICE. 

ASSISTANT ENGINEER. The Civil Service 
© issi 8 an open competition 
commencing 14th August, 1956, for not less than 
50 posts for men. Age at least 174 and under 234 
on ist March, 1956, with extension for service in 
H.M. Forces and, up to two years, for established 
civil service. 

Starting salary (London) according to age from 
£445 (at 18) up to £615 at age 25 or over on entry. 
Maximum £900. mewhat lower in provinces. 

For ticulars (including prospects) and ap - 
tion form write ap by t . to 
SECRETARY, CIVIL SERVICE COMMISSION, 
BURLINGTON GARDENS, LONDON, W.1, 
quoting No. 159/56/84. Application forms must be 
returned by 21st June, 1956. L 644 











ENGINEERS 
TECHN 


ENGINEERS. Posts A ref. 823/26, to 


corporate members of the I.E.E. or 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE, 


requires 


(Basic Grade) 


and 


ICIANS 


for the following posts :— 


be responsible for engineering, through the 


design to the production stage, a wide variety of electronic and electronic-mechanical 
instruments to meet scientists’ requirements and for the production pel pe mg 
Applicants should have served a recognised engineering Sa mega yf a 


either be 


exempting qual tions. A good knowledge 


of electronic instruments and circuit practice is essential. A knowledge of the use of 
lastics in component work would be an advantage. 


*} 
s 











ECHNICIAN. Post B, Ref. 1007/26, to take charge of a wiring and assembly shop ee 
engaged in the production of a wide range of ¢lectronic and electro-mechanical instruments. a fy ay 
Applicants should have served a recognised engineering apprenticeship and have a wide Bit. oak a 

tical experience of the methods of manufacture and inspection of electronic instruments ty 
neluding coil and transformer winding and impregnation. They should also be used to ‘ . 


knowledge of the manufacture of paper t 


ype condensers would be an advantage. os ‘ 
SALARY : 


. : 
neer (Basic Grade), £728 to £1130 p.a. ‘ 


Contribution Superannuation Successful married officers now living outside lM se 
the Establishment’s transport area will be eligible for housing on one of the Authority's . ’ 
estates: alternatively assistance towards legal expenses incurred in house purchase may be 
available. Until housed a lodging allowance may be payable. i ‘ , 
Requests a forms by POSTCARD to SENIOR RECRUITMENT OFFICER 
at the above . 
1956, 





Classified Advertisements continued on Page 4 


Technician, £743 (at = 30 or over) to £873 p.a. erat ey 


quoting the appropriate reference number, not later than May = ont Ey ee 
3 





handling big voltage equipment and be able to control male and female labour. A ’ f | 
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See 


pm ~ nm 











ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, 


HARWELL 


has vacancies for 


ENGINEERS 


in the newly created 


REACTOR DIVISION, which is responsible for 


the study and development of new types of nuclear | 


reactors, engineering design of zero energy systems, 
research reactors and reactor experiments, and for 
Engineering and Reactor Physics research. 


Appointments covering a wide variety of interest- 
ing and important work will be made in the following 
grades 


Principal Scientific Officer: £1270 to £1680 p.a. 
Senior Scientific Officer: £1105 to £1270 p.a. | 
Scientific Officer ; £525 to £048 p.a. 


(ist or 2nd Class Honours degree in Engineering | 
or Applied Mathematics, or equivalent essential 
For senior posts some industrial experience desirable) 


Engineer I: £1490 to £1685 p.a. 
Engineer LI £1130 to £1435 p.a. 
Engineer 11]: £725 (at age 25) to £1130 p.a 


(Applicants for these posts, must have served a/| 
recognized engineering apprenticeship, or have had 
*quivaient training, and be corporate members of a 
senior professional institution, or hold exempting | 
qualifications. A lst or 2nd class Honours degree 
in Engineering would be an advantage. For the 
senior posts, considerable industrial experience is 
essential) 


Senior Experimental Officer: £1155 to 
£1350 p.a. | 


Experimental Officer: £808 to £988 p.a. | 


} 
Assistant Experimental Officer: £330 (at age | 
18) to £718 pa } 


(G.C.E. Advanced level or an equivalent, in | 
Beience subjects essential). | 


Contributory pension scheme.—five-day week; | 
excellent working conditions and generous leave | 
allowances. 


Married officers living outside the Establishment's 
transport area will be eligible for housing under 
Authority arrangements or, alternatively, sub- 
stantial assistance towards legal expenses incurred 
in house purchase will be available. 


Send POSTCARD for application form, which 
must be returned by 28th May, 1956, to ESTAB- 
LISHMENT OFFICER, A.E.R.E.. HARWELL, 
DIDCOT, BERKS, quoting reference 551/26. 

L 586 


MIDDLESEX COUNTY COUNCIL. 
COUNTY ATCHITECT’S DEPT. 


STRUCTURAL ENGINEERS, APT. V (£795 to 
£970 p.a., ~ weighting). Should be experienced in 
design and detailing of framed structures in rein- 
forced concrete and structural steelwork and super- 
vision of draughtsmen. 
JUNIOR STRUCTURAL ENGINEERING 
ASSISTANTS, £595 to £675 plus weighting. To 
assist in detailing of framed structures in reinforced 
concrete and structural steelwork and preparation 


civil AND 
} DRAUGH 





of steel schedules. Commencing salaries according 
to ability and experience. London Weighting 
additional £30 at 26 yrs. and over, £20 at 21 to 
25 yrs. Five-day week of 38 hours. Established 
and pensionable. Prescribed conditions. Applica- 
tion forms (stamped addressed foolscap envelope) 
from COUNTY ARCHITECT, 1, QUEEN ANNE'S 
GATE BUILDINGS, DARTMOUTH STREET, 
§.W.1, returnable by 22nd June. (Quote 8.840 E) 
Canvassing disqualifies. L 590 








CLYDE NAVIGATION TRUST. 
Applications are invited for the following appoint- 
ments on the Engineering Staff of the Trust :— 
oe ENGINEERING ASSISTANTS. 


alary scale £400 to £850 per annum. Commencing 


salary according to age and experience. Applicants 
should have had a good technical training and draw- 
ing office experience and should possess a University 
Degree or have passed Part of the Associate 
Membership Examination of the Institution of Civil 
Engineers, or hold equivalent qualifications. Experi- 
ence in harbour work would be an advantage. 

The successful applicants may be required to pass 
a medical examination and become members of the 
Trustees’ Superannuation Fund. 

Applications stating age, qualifications, etc., are 
to be lodged with the ENGINEER, CLYDE NAVI- 
GATION TRUST, 16, ROBERTSON STREET, 
GLASGOW, C.2, not later than Monday, 11th June, 
1956 L 578 





NORTH STAFFORDSHIRE TECHNICAL 
COLLEGE, STOKE-ON-TRENT 


PRINCIPAL: H. W. WEBB, O.B.E., D.Sc, 


Applications are invited for the full-time post of 
cECTURER IN MECHANICAL ENGINEER- 
ING to commence in September 1956. Applicants 
should preferably possess a degree or equivalent 
qualification and be capable of teaching to degree 
and Higher National Certificate standard one or more 
of the subjects Strength of Materials, Mechanics of 
Machines, Mechanics of Fluids, or Applied Thermo- 
dynamics. Salary according to t Burnham 











Technical Seale Lecturer, Grade, which is at present 
£965 to £1065. Salaries are now under review. 
Applications giving details of age, qualifications, 


PORT OF MANCHESTER. 


The Manchester Ship Canal Company have a vacancy 
for an 
ASSISTANT MECHANICAL ENGINEER. 
Applications for the position, which will carry 
excellent prospects of promotion, are invited from 
candidates who should be about 40 years of age, 
preferably holding a university degree in mechanical 
engineering or other suitable qualification and with 
practical experience in a position of responsibility. 


| The salary offered will be in accordance with quali- 


fications. 

Applications, containing particulars of age, 
education, professional qualifications and experience, 
should be addressed to the MECHANICAL ENGI- 
NEER, MANCHESTER SHIP CANAL COM- 
PANY, SHIP CANAL HOUSE, KING STREET, 
MANCHESTER, 2, not later than 31st May, 1956; 
envelopes should be marked “ A.MLE. ——. 

, 640 


CENTRAL ELECTRICITY AUTHORITY. 
EASTERN DIVISION. 


Applications are invited for the following appoint- 





ments in the Generation (Construction) Department | 


at Divisioral Headquarters in North London: 


Ts 


TRUCTURAL DESIGNER | 
MEN. 


Salary N.J.B., Schedule “ D,” within the range of | 
Grade 4/5, £735 by £20 to £955 per annum including | 


London Weighting. 

The commencing salary will depend on experience 
and qualifications. 

The candidates appointed will be required to 
undertake civil and structural design work and 
applicents should have had experience in the design 


and detailing of reinforced concrete structures for | 


heavy plant, culverts, etc., and structural steelwork 
as applied to industrial buildings. 

Applications stating age, qualifications and 
experience should be sent to the CONTROLLER, 
CENTRAL ELECTRICITY AUTHORITY, EAST- 


| ERN DIVISION, NORTHMET HOUSE, SOUTH- 


GATE, N.14, by 26th May, 1956. 
y. N. ©. CLINCH, 
CONTROLLER. L 661 


DESIGN ENGINEERS. 


are required 
by the Industrial Group of the 
UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 
at its Headquarters, 
RISLEY, NEAR WARRINGTON, Lancs. 


Duties: 

Successful applicants will 
be attached to one of the 
Design Groups responsible for 
the pioneering of large indus- 
trial projects which may be 
either nuclear power reactors 
or the associated chemical 
plants. The work is often 
novel in character and is wide 
in scope, but designers experi- 
enced in high quality plant 
engineering or machine design 
should experience little diffi- 
culty in adapting themselves. 


Qualifications and experience. 

Applicants should have 
served a recognised engineer- 
ing apprenticeship and be Cor- 
porate Members of a Senior 
Engineering Institution or hold 
equivalent qualifications. Pos- 
session of a University Degree 
in Engineering may be an 
advantage. 


Salary. 

Will be assessed within the 
range of £1199 rising by annual 
increments of approximately 
£40 to £1776 p.a. 

The posts are permanent 
and new entrants under 


the 
age of 55 automatically join 
the Authority's Pension 
Scheme 


Generous Leave Allowance. 


Suitably qualified persons 
are invited to send a post- 
card, quoting Ref. 1422 for 
application form to: THE 
RECRUITMENT OFFICER, 
U.K.A.E.A., INDUSTRIAL 


GROUP H.Q., RISLEY, 
WARRINGTON, LANCS. 
Closing Date: Ist June, 1956. 

1641 





APPOINTMENTS OPEN. 





EXPERIENCED PLANNING ENGINEERS 
required for producti thods on medium LC. 
engine components and fuel injection equipment. 


Pleasant worki conditio: oo salary. 
training and experience, together with the names | Attractive Penton Scheme al Comprehensive 
Ww 


of two referees, should be sent to the Principal | 


immediately 
H. DIBDEN, 
Clerk to the Governors. L 662 


elfare Facilities 
OFFICER, 


Apply CHIEF PERSONNEL 
PETTERS LIMITED, CAUSEWAY WORKS, 
G 662A 


STAINES, MIDDX. 





May 18, 1956 ENGINEERING 


WILTON 


site has proceed 


Civil 


SALARIES 


annually. 
TERMS OF EMPLOYMENT 


etc. 
HOUSING 


legal charges will be advanced. 


including golf, tennis and 
Write for application form to: 





ENGINEERING DESIGNERS 


The construction of the Company’s factory at Wilton on a 2000-acre 

ed continuously since 1946 and 
pounds are spent each year on new works. Staff with experience jy 
design of modern works are required for this development. 


The immediate vacancies are in the Design Office for :— 


ASSISTANT TECHNICAL OFFICERS 
MECHANICAL ELECTRICAL 


STRUCTURAL 
INSTRUMENT 


The appointments are to permanent staff and the Company is anxious 
to engage men who have had first rate experience to assist with the long- 
term plans for further development. 
be invited to interview, without commitment, at the Company’s expense 


Commencing salaries up to £900 per annum will depend on the age and 
experience of candidates. The salaries of men engaged will be reviewed 


Five-day, 39-hour working week, Pension Fund, Profit Sharing Scheme, 


After joining the staff married men will receive a reasonable refund of 
removal (including travel) expenses, and to assist them in house purchase 
facilities are available in approved cases for substantial loans; in addition 


Assistance is given in the procuring of rented houses, flats or lodgings. 


Wilton is situated at the foot of the Cleveland Hills in Yorkshire, five 
miles from the coast. Working conditions are good and recreation facilities, 
minton, are available. 

Staff Manager, Imperial Chemica) 
Industries Limited, Wilton Works, Middlesbrough, Yorkshire, quoting 
advertisement reference ICI/X/302/e. 








WORKS 


now over ten million 


Candidates in this category will 


’ 


L 541 








MECHANICS (aged 27-40) with experience of 
electro-mechanical instrument making required as 
Test Bench Inspectors on specialised telecommuni- 
cation apparatus. Good prospects for the right men 
who take a pride in their work. Pension Scheme. 
Staff restaurant.—PERSONNEL OFFICER, CABLE 
AND WIRELESS LIMITED, THEOBALDS 
ROAD, W.C.1. L 606 


INSTALLATION ENGINEER. Manufacturers 
of diesel and electrical components for the motor 
industry require an experienced Installation y 4 
neer, 25-40 yrs., for work in conjunction with the 
Design Dept. Education to H.N.C. preferred, 
although experience in similar work would be 
considered in the absence of academic qualifications. 
Apply in writing giving full details including salary 

uired to—PERSONNEL OFFICER, SIMMS 
MOTOR UNITS, LTD., OAK LANE, E. FINCH- 
LEY, N.2. L 597 


ELECTRICAL ENGINEERS 
FOR 


PROJECT DEVELOPMENT. 
Project Engineers for Electrical Plant are required 
by Group with Headquarters in Birmingham. 
Candidates should have extensive experience in 
industrial plant and Corporate Membership of The 
Institution of Electrical Engineering is a desirable 
qualification. PensionScheme. Applications giving 
education, age, details of experience and present 
salary level should be addressed to PERSONNEL 
MANAGER, TUBE INVESTMENTS (GROUP 
SERVICES), LIMITED, ROCKY LANE, ASTON, 
BIRMINGHAM, 6. L 613 


EXPORT HOUSE requires 
EXECUTIVE FOR ENGINEERING DEPART- 
MENT able to handle negotiations at commercial 
level. Engineering qualifications preferred but not 
essential. A splendid opportunity for man with 
initiative and commercial ability. West End offices. 
—Please apply BOX L 630, Offices of ENGINEERING. 


Leading manufacturers of container closures in the 
Midlands have a numbes of vacancies for ambitious 
DESIGN DRAUGHTSMEN preferably with 
some experience in this or a similar sphere. | is 
Siineten trams men growi . 
ge na rapid 
organisation. Write in confidence Actails ‘of 
ions held, required 


yw positi oe? to 
P.A. METAL CLOSURES LIMITED, BROMFORD 
LANE, WEST BROMWICH. G 627 











Unfurnished 
Flats available 


in attractive town convenient to 
London and East Coast for ambitious 
and enthusiastic engineers. 


If you are an experienced— 
Jig and tool Draughtsman 
Design Draughtsman 
Production Engineer 

and anxious to join a vigorous, 
expanding organisation manufac- 
turing electrical equipment—write 
to 

THE PERSONNEL MANAGER, 
WOODS OF COLCHESTER, LTD., 

BRAISWICK WORKS, 
COLCHESTER. 


An associate Company of The 
General Electric Co., Ltd. L 5% 











ASSISTANT CHIEF PROCESS ENGINEER 
required by leading Aircraft Engineering © 
situated in the North West. Higher National 
ficate in Mechanical Engineering is necessary. 
Applicants must be capable of analysing design: 
experienced in Process Planning and Tool 
General Engineering background, with up t date 
experience in Mechanical Engineering and <a 
of aircraft production essential. Applicants sb 
write giving full details of qualifications, ar 
present salary and salary required, to BO L 616, 
Offices of ENGINEERING. 


ASSISTANT CIVIL ENGINEERS required 
design side by Consultants in Westminster. Exper 
ence in (a) power station or (b) docks advantages’ 
y will be considered on quali 
experience from £800 upwards if AMLCE « 
similar.—BOX L 635, Offices of ENGINEERING. 





This expand.ng 
organisation offers excellent opportunities 
for advancement to men with Initiative who seek an 


interesting career with a really progressive firm. 


SENIOR DESIGNERS, DEVELOPMENT ENGINEERS & DRAUGHTSMEN 


should apply to the Technical Manager, 
THE HYMATIC ENGINEERING CO., LTD., 
REDDITCH, WORCESTERSHIRE. 








* 
Experience is desirable in precision engineering, aircrait accessories, pneumal\s 
or hydraulics, together with adequate technical training. 







L 64 
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DY_ENGINEERS with degree or [THE G.E.C. STANMORE LABORATORIES 
‘vith experience in Job and | require 

Moilar qualiiration and wi(h CXDeNCN GT ion Study | ENGINEERS WITH H.N.C. OR DEGREE, 

Method LPO kit ton Brothers Limited, whose | with some knowledge of aircraft electrical work and 

sre required Dy eek Study Department is being preferably some experience of airborne equipment 

mng-establiahed id give details of age, | for planning the installation of radar equipment in 


worK STU 


expanded yo aoe ind be addressed to | aircraft. Applicants without the necessary academic 
ualifications ane at FICE (STAFE), PILKING- | qualifications but with considerable experience of 
the PERSONNEL | LIM iTED, ST. HELENS, | this type of work will receive serious consideration.— 
roN BROTHERS +1 saan L 599 | Please apply, in writing, to the STAFF MANAGER, | 
LANCASHIRE |G.E.C. STANMORE LABORATORIES, THE 
| GROVE, STANMORE, MIDDX., quoting ref. E/JT. 
| L 485 

MECHANICAL DESIGNER | 

BE TSMAN accustomed to work on 
. intricate mechanisms is required by | DESIGNER, B.SC. ENG., for Scientific Instru- 
THE GENERAL Sim TRIC 00., LTD., | — and ery eee wets ot tshem, 

Witton, Birmingham, 6. urrey. : nge wide in interest a 

This is a permanent appointment with salary variety — “Write details experience and salary re- 


cording to qualifications. Please write with full| quired to TECHNICAL DIRECTOR, GRIFFIN & 
ve ticulars to The STAFF MANAGER. 1 601 | GEORGE, LTD., EALING ROAD, ALPERTON, 
me | WEMBLEY, MIDDX. L 525 


MECHANICAL-ELECTRICAL ENGINEER 
for post abroad, aged under 20, free house, good | 
conditions, allowances and superannuation, excellent 
prospects; University or Technical College qualifica- 
tions essential and experience in General Workshop 
nractice. Must have good electrical knowledge.— 
Write giving details of education and experience. 
Write 0853 WM. PORTEOUS & CO., GLASGOW. 
L 609 


BRITISH THOMSON-HOUSTON CO., 
LTD 


There are vacancies in the Valve Engineer- 
ing Department for work connected with the 
engineering and development of semi- 
conductor devices. Those with qualifica- 
tions (H.N.C. and above) in electrical 
engineering or physics are wanted for 
development projects involving transistors 
and rectifiers; an interest in radio would be 


ROAD ENGINEER required for Nigeria to carry advant Qualified Mechanical Engi 
ut surveys, prepare schemes and specifications for an ANntage. 4 cal Engi- 
ad toll na schemes in large towns. Aged | po we ety oe oe - 
5 to 35 years; preferably single; qualifications, | esign be “d op jigs and automatic 
machines for device manufacture. 

Applicants are invited to write to the 
HEAD OF THE VALVE ENGINEERING 
DEPARTMENT, BRITISH THOMSON- 


1 M.LC.E. or equivalent. Basic salary £1200 to 
£1500 per annum according toexperience. 18 months 
ur. 3 months full pay leave; bonus of £225 
completion. Free passag 





ach way; free trans- 





. Bor as Ts ‘ HOUSTON CO., LTD., LADYWOOD 
pr aad smommodation re moral, seenacn.| WORKS, LUSTRRWORTH. |” XE. 
{ ENGINEERING, giving full details of experience RUGBY, giving details of their age, 


1d general background qualifications and experience. L 573 


ARRO ENGINE CONTROL SYSTEM. | 


ENGINEERS are required for a newly formed | DRAUGHTSMAN required for Engineering De- 
department dealing with various theoretical aspects | Partment of modern Tar Distillery. Applicants 
of aero engine control problems. Experience of | should be of at least O.N.C. Standard with General 
servo mechanism analysis and gas turbine engine | Engineerin, experience, referably including plant 
performance investigation is desirable.— Applications | !@yout and piping. Varied and interesting work. 
quoting END to TECHNICAL PERSONNEL | including some site work. Pension scheme. Salary 
MANAGER, ARMSTRONG SIDDELEY MOTORS, | UP to £750 per year. Interviews may be arranged 
COVENTRY G6 on Saturday mornings if desired.—Apply to CHIEF 
| ENGINEER, LANCASHIRE TAR DISTILLERS, 


LTD., LIVERPOOL ROAD, CADISHEAD, 





NR. 
ROCKETS—TEST PLANT DESIGN AND | MANCHESTER. Tel.: Irlam 2001. L 496 


DEVELOPMENT. ARMSTRONG SIDDELEY 
MOTORS require 

ENGINEERS with a Degree or H.N.C. to design | A large Industrial Organisation has a vacancy for a 

and develop Rocket propulsion experimental test | QUALIFIED MECHANICAL ENGINEER, 


equipment. This young division with its future is | aged 30-35, with good social and educational back- | 


a worthwhile field both for interest and prospects.— | ground, to train as a specialist, finally to take charge 

Applications. quoting RTP, to TECHNICAL | of staff probably situated in the Yorkshire area.— 

saree ae MANAGER, | ARMSTRONG SID- | Reply, stating full details of age, qualifications and 
SLEY MOTORS, COVENTRY. G 659 | experience to BOX L 506, Offices of ENGINEERING. 


















VICKERS-ARMSTRONGS LIMITED, 
VICKERS HOUSE, BROADWAY, 
WESTMINSTER, LONDON, S.W.1. 


Are being made the main contractors by the Admiralty for the 
first set of machinery for marine propulsion utilising nuclear energy. 


They are seeking technical staff, as under, for work at Harwell:— 








PHYSICISTS 


Experimental Physicists with Honours Degrees in Classical 
Physics, 


Experimental Physicists holding H.N.C. or G.C.E. 













ENGINEERS 


holding Honours or Pass Degrees in Mechanical Engineering 
with some experience in industry. In addition there are vacancies 
for assistants holding H.N.C. in Mechanical Engineering and who 
rved an apprenticeship. 


Men 


have 














DESIGNERS 


taving design experience, and holding Honours or Pass 
‘in Mechanical Engineering, and having practical experience, 

in Marine Engineering, or on the technical side for the 
n of power for use on land. 





DRAUGHTSMEN 
vho have completed their National Service, for work in 


‘on with the above, and also for the general development of 
rototy pes, 


Men 


conne 








a ‘tions, giving full details, should be sent to the above 
pes L 524 
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VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
BARROW-IN-FURNESS, LANCASHIRE 


Are seeking technical staff, as under, for research and develop- 
ment work in connection with the application of new methods 
to the propulsion of ships. 


ENGINEERS 


Engineers holding Honours Degrees with experience in the 
field of marine or mechanical engineering. 


DRAUGHTSMEN 

Men who have completed their National Service, for work in 
connection with the above, and also for the general development 
of prototypes, and the production and installation of machinery. 


TEST ENGINEER 

For marine research work. A minimum standard of H.N.C. 
is required, and sea-going experience with Board of Trade Certi- 
ficate will be a distinct advantage. 
































The above requirements offer a splendid opportunity to the 
right type of men, and good salaries will be paid in accordance 
with experience, ability and training. 


The Barrow district is an extremely pleasant one in which to 
reside, offering the close proximity of sea, countryside and the 
Lake District. In suitable circumstances, housing accommoda- 
tion may be available if required by successful applicants, and a 
contributory pension scheme is in operation. 


Sporting and social facilities are excellent, providing a wide 
variety of activities on a large and well appointed sports ground. 





Applications giving full details, should be sent to the Labour | 
Manager at the above address. L 642 








| 
| 











|ENGINEERING ASSISTANT required by 
Consulting Engineers. 


of steel work design.—APPL 


F Wanted experienced 
Qualifications—H.N.C.| PLANT ENGINEER/DRAUGHTSMAN for 
standard or equivalent. Experience required— Heavy Drop Forging Plant and other steel products. 


pa prospe for man. Pension 
SIR BRUCE/ scheme, Sheffield area. Temporary accommoda- 





WHITE, WOLFE BARRY & PARTNERS, 1, | tion available.—Apply with particulars of experi- 
LYGON PLACE, 8.W.1. SLOane 0431. L 673 | ence—BOX L 654, Offices of ENGINEERING. 


| 
} 
| apprenticeship with Structural Engineers and capable 
| 











WILTON WORKS 


ELECTRICAL, MECHANICAL AND 
INSTRUMENTATION ENGINEERS 


For engineers direct from the University, or for trained Mechanical 
Engineers with industrial experience, the chemical industry provides 
opportunities for a satisfying and well paid career. At Wilton during 
the last ten years many plants of great technical interest have been 
erected and plans made for. further continuous development over a 
number of years. Here there are vacancies for Engineers on design, 
construction, and operation, with opportunities for training and 
advancement to managerial positions. 

The chance to take part in this enterprise should particular! 
attract men graduating in 1956. Starting salaries are good 4 
should it be necessary, there are opportunities of gaining practical 
experience in a course which will initiate men into industry and be 
acceptable to the chartered engineering institutions. 


This modern factory is situated at the foot of the Cleveland Hills 
within easy reach of the Yorkshire Coast. Working conditions are 
excellent and recreational facilities including golf, tennis gee ge 
are available. After joining the staff, married men will ve a 
reasonable of removal (including travel) expenses; to assist 
in house purchase, facilities are available in approved cases for loans ; 
in addition, legal charges may be advanced. 


The appointments are permanent and include membership of the 
Staff Pension Fund and participation in the Employees Profit Sharing 
Scheme. 





Any Engineering Graduate who is interested in a career which will 

combine i ing productive work with | gag of — 
should write to: STAFF MANAGER, IMPERIA 

CHEMICAL INDUSTRIES, LIMITED, WILTON WORKS, 


MIDDLESBROUGH, YORKSHIRE, quoting advertisement refer- 
ence 1CI/X/303/f. L 


 ananeiimesiiaetasnansiinidmasmmiumesiisiiuiiaimenial 











those 


apply 
and i 


control or at least section of 10 draughtsmen should 


ENGINEERING. 


CHIEF DRAUGHTSMAN required for ‘isa One or more 
mechanical engineers, North Leadon district. Only ASSISTANT CIVIL ENGINEERS required for 


with previous experience of drawing office yoy development work in heavy. industry. 

Ability to take complete control of sections of work 

_—Write giving full details of past experience | essential. Please state experience and salary 

ndication of salary to BOX L 566, Offices of ao “ee to BOX L571, Offices of 
NGINEERING. 








Classified Advertisements continued on Page | 46 
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Gut, ~ | 


HIGH PRESSURE | yt il senvecee 
Hydraulic Pumps ITT Te 


for all pressures ANYTHING THAT WILL FLOW 
up to 10,000 Ib, 

p-s.i. Available 
with bare shaft 
extension or as 
compact self-con- Steel and corrosion-resisting 


‘ : j models are held in stock for 
tained ean IMMEDIATE DELIVERY 
Our technical 


> Ba OVER ONE-THIRD SALES 
staff will be ' ARE REPEAT ORDERS! 


WE ILLUSTRATE THE STANDARD MODEL 








WATER, OIL, MUD, ABRASIVE MATERIALS, ACID, TAR, ETC. 


.... IT WILL PUMP! 





pleased to discuss 
any hydraulic ia 
pumpingproblem. | AIR, INLET 


=S 





Single or double delivery 
types with high pressure 


capacities up to 33 g.p.m. THE SIMPLE PUMP ACTION 


and low pressure capacities EXPULSION: WHEN THE RISING LIQUID COVERS THE SEAL PIPE 
up to 100 g.p.m. High BUILD-UP OF AIR PRESSURE EJECTS THE CONTENTS VIA THE 
DELIVERY PIPE. FILLING: AS THE LIQUID LEVEL FALLS BELOW 
THE SEAL PIPE, THE AIR PRESSURE ESCAPES THROUGH THE 
“Y’ BEND, ALLOWING THE INLET VALVE TO OPEN, REFILLING 
THE CHAMBER 


efficiency with low opera- 
ting costs. 

Enquiries invited for all ENGINEERING COMPANY 
hydraulic rams and cylin- 
,% ders and valve gear. 


DELIVERY PIPE 





LANGDALE ROAD, BARNSLEY 


| 
| 
| 
| 
ten ask for illustrated "Phone 4155 AMES CROSTA MILLS & CO. LTD. 








HEYWoOoOoo>D * LANCASHIRE 
London Office: Abbey Housef, Victoria Street, $.W.i 


C.W, 333% 


ALLEY 


COMPRESSORS 


| Capacities to 12,000 c.f.m. 


VACUUM PUMPS 


Displacements to 15,000 c.f.m. 


STEAM ENGINES 


Power Outputs to 750 b.h.p. 



































The illustration shows a 

45 B.I7 3 crank, double-acting 
two-stage Compressor giving 
4,000 c.f.m. at 100 Ib./sq. in. 


r “ar ¥ | \ 


: Also Licensed to manufacture 
Gas Compressors to the designs ALLEY & MACLELLAN 


( Polmadie ) Ltd. 
of CLARK BROS. CO., OLEAN, U.S.A GLASGOW, $.2. 





jo? 
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At their Elswick and Scotswood 
Works, Vickers-Armstrong (Engin- 
eers) Ltd., have recently installed 
two batch furnaces with separate 
cooling chambers—for gas carburis- 
ing gear wheels—and a continuous 
hardening furnace with a roller 
hearth. 

The processing atmospheres in the 
furnaces are generated from a liquid 
mixture introduced by a drip-feed 
technique. 

The furnaces were designed and sup- 
plied by the General Electric Co. 
Ltd., who also developed the special 
fluid used for generating the atmos- 
pheres. 

A charge of gear wheels being removed from the 
cooling chamber. 


Pat ote 


A gear being removed from the roller 
hearth furnace for quenching. 


For efficient 
process heating use 


VIGKERS-ARMSTRONG 
USE SEC. FURNACES me 
FOR GAS CARBURISING 
GEAR WHEELS 





FURNACES 
HIGH FREQUENCY 
INFRA-RED 


THE GENERAL ELECTRIC COMPANY LIMITED 
MAGNET HOUSE, KINGSWAY, LONDON W.C.2 





NP.33 
Illustrated are the Varley Aircraft Battery with case and lid 


made from glass reinforced plastics and the Panorama 
Industrial Safety Helmet made from the same material—both 
using the moulded pre-form method. 


Strong as glass 


After the usual development period, glass 
reinforced plastics are getting into their stride. 
At Walthamstow we have established our plant 


for quantity production by the moulded pre-form method 
and new build 





' 
ings give space to develop the “laying-up” of large formations. 
The regular production of sound industrial applications, such as those 


illustrated here, give us.a unique experience both of manufacturing methods and 


the behaviour of products in service. 
Manufacturers needing large quantities of strong, light-weight components 
with very s 


| characteristics are welcome at our Walthamstow works to 


discuss the p talies ; P 
uss the potentialities of glass reinforced plastics. 





oe eens OTE LE 
pre 


| NATIONAL PLASTICS 
a 






NATIONAL PLASTICS (SALES) LTD. 

Sales Organisation for BRITISH MOULDED PLASTICS 
LTD., Avenue Works, Walthamstow Avenue, London, E.4 
LARkswood 2323 
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Drop Forgings 
PP iy. in large 

Hi | or small 
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a 1778 DD all 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS . DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 


——— sl 























DREDGING PLANT 


TO THE LARGEST DIMENSIONS 
AND CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, 
PATENT DIPPER DREDGERS, BUCKET 
HOPPER DREDGERS, SUCTION HOPPER 
DREDGERS, HOPPER BARGES, PIPE 
LINES, FLOATING CRANES, etc. 








etc., supplied to existing Dredgers 








FLEMING & FERGUSON Ltd. 


SHIPBUILDERS & ENGINEERS, 
PAISLEY, SCOTLAND. 
Phone: Paisley 4121. Teleg. Address: ‘‘Phaniz Paisley.” 





; yal #2. * 
24 YARD DIESEL-ELECTRIC DIPPER OUTPUT : 148 cubic yards of silt and 


built for clay per hour dumped to a radius of 
THE ROYAL IRRIGATION DEPT. SIAM. 72 feet and a clear height of 20 feet. London, Agente Stesern, Sve. Start Ses, Gueet 


Telephone: LONDON Wali 4846 










NEW BUCKETS, LINKS, PINS, GEARING, . 
wert 








mnie atana nara a 





Waste Heat Kecovery Plant 


Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 
in the Gas, Chemical and Ceramic Industries; also the Iron and Steel Industries. 
Heat-recovery from internal combustion engines and similar prime movers in Land and 
Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON LTD 
14-15 FETTER LANE - LONDON «- €E.C.4. Phone: Fleet Street 0481 and 6181! 

















When did 
you last inspect 


your steelwork? 





A period | detailed examination should be | 
made of ron and steelwork subject to 
COrrosiy x. “ Bitumastic” protection 
casures ; life for all industrial surfaces and 
. fv te: g saving in maintenance charges. a? 
yor ¢ confronted with a corrosion 
| — - ts boy in Wailes Dove 
Soe ite ? They have a wealth of 
rie place at your disposal. Na ) 
Ll 
H 120 
y Solutions & Enamels . . 
WALL s 


: DOVE BiTUMASTIG irs ° HEBBUR SA ° ¢ 0 OURHA ER 
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The Standard Work on 
FAN ENGINEERING 


WOUDDS 


PRACTICA 
FAN ENG 


p—--c-c--r 


L GUIDE TO 


INEERING 


**Woods Practical Guide to Fan 
Engineering” by W. C. Osborne, 
B.Sc., and C. G. Turner, D.A.A. 
143 diagrams, 33 charts, 61 
tables. 227 pages, bound in full 
cloth, 9” x 6". Price 12/6. 


A practical work of reference on 
fan selection, performance and 
design, system resistance, 

noise in fan systems, hazardous 
conditions, ventilation 
requirements and heat losses. 
Authoritative, up-to-date. 


From all Booksellers or from 


WOODS OF COLCHESTER LIMITED 


Braiswick Works, Colchester, Essex 



















WITH 
REVOLVING 
OR 
STATIONARY 
PANS 
UP TO 12'0’ 
DIAMETER. 
SOLID OR 
PERFORATED 
BOTTOMS. 
BATCH OR 
CONTINUOUS. 


Smedley Brothers , It 


TELEGRAMS; SMEDLEYS, BELPER 


EDGE RUNNER MILLs 


TELEPHONE: BELPER 12 








BELPER 
DERBYSHIRE 

















Machine Cut 
GEARS 


of all kinds— 
to specification in any material. 





We guarantee the teeth of all wheels cut by us to be 
correct, and all work is examined and checked : 
being despatched. Each gear wheel of a pair is ru’ 


correct relative position to the other in a — 
testing machine. No perceptible backlash is allowed in our gearing, and thus we 
ensure very silent running. 


Our booklet “MACHINE CUT GEARS” contains much information of 
interest and use to engineers. A copy will be sent on request. 














SPUR WHEELS 





The ABBOT ENGINEERING Co. Lt: 


22 SMITHHILLS PAISLEY 
Telephone ; PAISLEY 4272 Telegrams ; “ABBOT, PASIET 





SPIRAL WHEELS _- RACKS - WORM GEARING - BEVEL WHEELS - FIBRE PINION 





SS 
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Herbert Terry & Sons Ltd, 























SV BLOWERS & 
EXHAUSTERS 


For positive pres- 
sures up to 10 Ibs. per 
» $q. in. from approx. 
246 to 17,220 c.f.h 
Belt driven or motor 





2 sed Small non- 
to be lubricant Blowers up 
f 1 'bs. per sq.in. aspeciality 


vater-cooled machines for 


run in ssures up to 20 Ib 


OF 600 FURNACE 


efficient Furnace for 
ardening, Annealing and 
eneral heat treatment. Spec- 

flue construction elimin- 
es scaling. Oil or gas fired. 
ther models quoted to 
pecification. Hot Brass 
tamping Furnaces a speciality. 





ALCOSA wo 
WORCESTERs 
London Office 


RKS, 
HIRE, 


& Works 


FOREMOST 
FOR FANS 
FORGES & 
FURNACES 


STOURPORT-ON-SEVERN, 
Telephone: STOURPORT 311-4 
Cresswell Works, South Norwood, S. 
1 i, * Add bh 











No 
4 
gueésswo” 


with 
re 
Pp ©Sswork 


TERRY'S 


presswork and springs 


Redditch, England 





OTHER ‘ALCOSA’ 
PRODUCTS 
INCLUDE:— 

BLACKSMITHS’ HEARTHS 

AND EQUIPMENT; BUR- 

NERS (Gas or Oil); FANS 

FOR ALL PURPOSES (Low, 

Medium and High Pres- 

sure); FORGES (Portable, 

Band or Motor-driven); 

FURNACES (Gas or Oil 

fired); SOLDERING AND 

BRAZING EQUIPMENT; 

SOLDERING IRONS; TIN- 

SMITHS’ TOOLS, etc. 

















E.25. 
1162. 








DUST COLLECTION 


cleaner factories, 
bigger output 


In almost every industry handling materials in powder or 
fibrous form, “ Visco-Beth *’ Dust Collecting Equipment is used 
to prevent loss of product and pollution by airborne dust from 


grinding machines, conveyors, packing machines, etc. 


Materials recovered include :— 

coal and coke dust, cement, lime, gypsum, 
fertilizers, lead and zinc oxides, liver salts, 
carbon, plastics, bronze powder, pigments, 
flour, tea, coffee, cocoa, dried milk, starch, 


soap powder, etc. 


Every year hundreds of tons of valuable material, which would 
otherwise be lost to settle on buildings and machinery, is recovered 
by “ Visco-Beth ” Collectors, thus increasing output and reducing 


maintenance costs. 


A recent test by a large organisation shows a recovery efficiency 
of “ virtually 100 per cent.”’ on a “* Visco-Beth ” Dust Collector. 
This organisation has over fifty ‘* Visco-Beth’s ” in use at various 


works. 


Ask for brochure ** Modern Dust Collection and Fume Removal.” 





in a flour mill 





Vi co-Beth Collector 
is 


Consult us on your dust 
problems. 


ny ISCO 
ENGINEERING CO.LTD 


ee tetany 
STAFFORD ROAD - CROYDON 





Phone. CROydon 4/8! 


ALSO MAKERS OF AIR FILTERS, AIR CONDITIONING 
PLANT, WATER & OIL COOLERS 








a 
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12 May 18, 1956 ENGINEERING 


D Tih 


CMe CIUDEST 
STEEL SHEETS 








Harland & Wolff 


chose these Napier Turbo-Blowers 











Two Napier Type MS 600 turbo-blowers are 
fitted to the Harland & Wolff S.A.6 8,000 h.p. 
single-acting two-stroke Diesel which powers 
the Blue Funnel Line M/S DEMODOCUS. 
The S.A.6 is one of the first engines of its 
type to be successfully turbo pressure-charged 
without the use of mechanically driven 
scavenge pumps. Why did Harland & Wolff 
choose Napier turbo-blowers? Here 
are three good reasons— 

@ Napier blowers have high adiabatic 
efficiency, resulting in maximum 
power increase and low fuel 
consumption. 

@ Journal bearings on the MS 500 
and 600 Napier blowers are sleeve 
type, and with proper lubrication 
they will last as long as the engine 
itself. The MS 500 and 600, the 
largest blowers in the Napier 
range, are built especially for 
marine applications. 

@ A high standard of workmanship is 
guaranteed by Napier’s long 


















SMITH &€ M-LEAN -: LTD \ 
579 WEST GEORGE ST- GLASGOW - C:? 
‘PHONE CENfral 0442-'GRAMS “CIVILITY" GLASGOW 











experience in precision engineering. 
Napier turbo-blowers are available in seven ‘ o 
sizes for engines of 140-4,000 h.p. afloat for this engine 
and ashore. Multiple installations for engines 
of higher powers. On 4-stroke Diesels they 
can double the power, on 2-strokes they 


increase it by over 30°/,—often at a Cut the stress and strain 
lower specific fuel consumption. Napier from spring caleulation 


turbo-blowers are currently in use in 
With a ‘Ratelifie’ Spring Calculating Slide Rule 


% Scales allow all calculations involved in the design of helical tension 
and compression springs to be made at one setting! 


* Upper slide for stress and load calculations ! 
%* Wahl’s stress correction calculated quickly ! 


* The rule is essential to engineers and draugittsmen, is soundly con- 
structed and supplied in a strong case complete with instructions. 


which powers this ship * Price £3. 3s.0d. Send for one to-day. 


AS Kateliffe 
NAPIER Seam 





69 countries. 





Crawford Spring Works - Norman Road - Rochdale ee 
: ber: Recoil. 
NAPIER ARD SON LIMITED . LONDON - wa [ee Grams and Telex Number: Recoil. Ulli 
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QUALITY 
CASTINGS 


ENGINEER! 










in Grey Iron 


—— 


We manufacture | 
iron castings by 
both the mechanised 
and floor moulded 
methods. Maxi- 
mum unit weight : 


5 tons. -" a 


Illustrations by 
permission of 
John Lund Ltd. 





Q & § Grey Iron Castings are used 
where only the best is good enough. 
That is why John Lund Ltd. specify 
them for use in the construction of 
their Precimax Fine Boring Machines. 
The illustration above shows a body 
casting for a Precimax Single-ended 
Fine Boring Machine, and the smaller 
illustration at right shows a com- 
pleted machine. 

If you also require castings of the 
highest quality you cannot do better 
than to have them 


cast and machined by 


QUALTERS & SMITH BROS. LTD. 
BARNSLEY + YORKS. Tel: BARNSLEY 2444 


LUMI Iran 
SRN 

















AS USED IN 
COLLIERIES 
AND 
FOUNDRIES 
AT 
HOME 
AND ABROAD 


GUMMERS LIMITED 


EFFINGHAM VALVE WORKS - ROTHERHAM 


Telephone: p therham 4865 
LONDON Office +7 Telegran.s: GUMMER, ROTHERHAM 


- ee. V'CTORIA STREET, LONDON, S.W.1 Telephone : London Abbey 6473 
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WITH... 


ELI-COIL 


SCREW THREAD INSERTS 


sJe REGD. TRADE MARK 





No fractional gains either; substantially faster and surer assembly 
is a certainty and here’s why:— 


Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (which can now be shorter) instead of double threaded 
studs and eliminate “ worrying ” cover plates, etc., into position. 


Fit Heli-Coil! and reduce torque loading for same duty. Reduce 
the wall boss size—no counterbore needed. Use lighter materials 
and improve thread strength. Fit Heli-Coil! and have all the 
advantages of a polished, rolled, internal thread. 


Please write for full information. 


ARMSTRONG PATENTS CO., LTD. 
BEVERLEY, YORKSHIRE. 


a 
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| 

OSBORN _— Butt-Welded Tools, bi 

Blanks and Toolholder Bits repre- 

sent a solid background for any 

Machine Shop. Solidend tools 
4 consist of a full section of High 
P Speed Steel Butt-Welded onto 
a High Tensile Steel Shank, 
forming the equivalent of a Solid 

















Tool at a fraction of the cost. 


COMPOUND 


Their proved high resistance to 
wear, even when machining 


GAUGES 


“ difficult” materials, makes them 
a solid and economic proposition. 


— ERASERS ed 
i Visit STAND No. 323 ee 
INTERNATIONAL MACHINE ~ 
} TOOL EXHIBITION 1956 


JUNE 22 . JULY 6 
OLYMPIA . LONDON 








> =s 


of finest British Craftsmanship 


David Harcourt gauges are manufactured in a wide range 
of types and sizes. Their ranges cover from 30 inches of 
vacuum and to pressures of 10,000 Ib. per square inch, 


DAVID HARCOURT LIMITED 


LINKULA WORKS, COVENTRY ROAD, BIRMINGHAM, to 
Phone: Victoria 1051-1052. Grams: Linkula Birmingham 10 


A member of SMITHS Industrial Instrument Division 


STEEL 
CASTINGS 


Produced by Electric Are 


SOLIDEND TOOLS | Process and Modern Plant 


For - 
WELDED BLANKS Rolling Mills - Melting 
TOOLHOLDER BITS Plants - Engineers, etc. 





























* 
wsoey corrine ALLOY We can supply MACHINED 
ano MUSHET eranos when required 








HIGH-SPEED STEEL. 





W. SHAW & Co. LTD. 


if AN SAMUEL OSBORN & CO.LIMITED ‘ 
8 W CLYDE STEEL WORKS, SHEFFIELD bidriretincdepapsn iis ey ict 0 
i MIDDLESBROUGH 


Tebephone : Telegrams: 
3441 (P.B.X.) Wellington, Priddlesbrough 
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WE ARE DESIGNERS AND 
MANUFACTURERS OF THE 


MODERN 


Siphon pump 


LARGE DRIVING PULLEY MOUNTED ON ADJUSTABLE GLAND WHICH CAN 
FIXED SLEEVE TAKING ALL THE BELT LOAD ge PACKED WITHOUT DISMANTLING 
PUMP OR PULLEY 























PLUG FOR PRIMING 
IN FIRST CASE ONLY 


ONCE PRIMED IT NEVER 
REQUIRES THIS AGAIN 


RETURN 
VALVE 
ADJUSTER 


DETACHABLE 
FLANGE WITH © 
UNIVERSAL DRIVE 


} 


RELIEF 


VALVE 
RENEWABLE SLEEVE 


WHICH FORMS BEARING 
FOR PINION AND PULLEY 
EXTRA LONG DRIVING SHAFT 


WHICH DOES NOT TAKE ANY 
OF THE BELT TENSION AND 


INLET TO 
HAS A BEARING 3 9/6”: LONG on | 
CHAMBER 
PINIONS OF EXTRA LARGE 


SPECIAL SHAPED TEETH 
GIVING GREAT PUMPING 
CAPACITY AND EVEN FLOW 


SIPHON CHAMBER ENSURING THAT 
PUMP IS ALWAYS FULL OF LIQUID 





MACHINE TOOLS LIMITED 





























Broadgate House + Coventry « Phone 2132/6 
Sheffield: Showrooms: 
Corporation St. Phone 24888 Gosford St. Coventry 
ial Rainbow 
N the U.S.A., Warner 
Electric Clutch-brakes start and | 
stop the improved Robert Reiner Tricot Knitter at speeds | 
approaching theoretical perfection for knitting. Actuation 
is SO fast, precise and dependable that nine out of ten needle $ 
marks are eliminated. 
Warner Electric Clutches and Brakes, now manufactured 
in England, set a new standard for controllability and speed. 
Their uses are legion, and just as they help to improve the 
loveliness of lingerie, so they can improve a multitude of 
products through the introduction to industrial machinery 
of new flexibility in design and a new controllability of 
Peay operation. 
INDU hy . Warner may be able to take you a step nearer to 
STRY IS Dp 60 automation — ask us. 
CRO yo OE ) 
you could calcut we HOY S : 
Caused by wate the loss of efficiency © wach! ? Eh 
“UY ¥ ati , . os, , ~ ~ ~ a . 
tO write to canon you wouldn't wait a ae ELECTRIC BRAKES & CLUTCHES 
When you can pers: you would wire. . Prey 
mathe J se that the Croid-Cooper : AS are manufactured in Great Britain under licence by : 
enables nachine installation also a ' 
Well, whan <0 change layouts overnight- : ST. HELEN’S AUCKLAND 
should that telegraph form? We ° 
telephon teen your enquiry by co. DURHAM 
-tter, 
Telephone : West Auckland 317 (4 lines) Cables: Solenoid, West Auckland 
COOPER & co. B’ ; Westool also make Coils, Coil Winding Machines, Transformers, A.C. & D.C. Solenoids, Grinders, : 
: : ( ham) Ltd., Brynmawr, Breconshire Small Motors Vibrators, Air Conditioners, etc. ’ 
> Brynmawr 312. "Grams: Felting Brynmawr. Tib 15 ; 
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ist 
Quick change artis 


for British Railways 


With very little assistance, a John Bull power unit is 
ready for four different types of tough railway track 
maintenance work. Once started, its a real entertainment 
watching him get down to it. For example:— 


SAWING—through a 113 |b. flat bottom rail in 12 minutes. 
BORING—holes through sleepers, or driving home coach 


screws in 10 seconds. 


DRILLING—a : 4" dia. hole through a 95 Ib. Bull Head 
Carbon Rail—in 60 seconds. Or, with special Heavy Duty 
Gearbox and Clamp, a 14" hole through a 95 lb. 14%, 


Manganese Rail in 4? minutes. 


GRINDING—or scratch-brushing rust from structural work. 


ness COMPLETELY PORTABLE AND EASY TO HANDLE 









Petrol Driven Railway Track Maintenance Equipment 


For further details of a unique piece of equipment, write lo: — 










TYER & 


INTEGRA SYSTEM 


Telephone: EASTBOURNE 1179 Telegrams & Cables: HOWMATIC EAS 


a revolutionary 


CONTROL DEVICE 


variable picture of their “field” 


be reproduced on a Domino panel 


TYER AND COMPANY LIMITED 





ERING 


wy ae re... oe lg HOWARD PNEUMATIC ENGINEERING CO LTD + FORT ROAD - EASTBOURNE 


TBOURNE 


DOMINO PANELS 


Built up square by square, Domino 
control panels provide an infinitely 
’. Any 
alteration in layout or signalling can 


with 


the utmost simplicity. Domino panels, as 
applied to relay interlocking, exemplify precision 
engineering in miniature which merits the serious 
consideration of any progressive signal engineef. 


ASHWIN STREET - DALSTON - LONDON E.8 TELEPHONE: CLISSOLD 1407-1408 


FACTORIES ALSO AT SLOUGH - BIRMINGHAM - GUILDFORD - WEST HAM - AN ASSOCIATE COMPANY OF SOUTHERN AREAS ELECTRIC COR! 


The first name in Signalling since 1851 


KATION GROUF 
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THE 
ECONOMICAL 
HIGHEST GRADE 


niform in weight and free from 

joints or fasteners, Hendrys’ 
Oxhide Belts flow without whip or 
vibration. Highly flexible. 


Edges of hide contact ensures 
adhesion to pulleys and efficiency 
at low tension; thus light on bearings. 





Logical in the drive for economy. 


LAMINATED LEATHER 





Any length endless. 
Solid in a single ply— 
up to one inch in thickness. 





No fasteners—they flow 
without vibration. 


JAMES HENDRY LIMITED, 252 MAIN STREET, BRIDGETON, GLASGOW, S.E. 


LONDON: Kingsway House, Kingsway, London, W.C.2. BIRMINGHAM: 63 Hockley Hill, Birmingham, 18. MANCHESTER. JOHANNESBURG. 





STANWELD 


OPEN STEEL FLOORING + STAIR TREADS & HAND-RAIL STANDARDS 


Every bar weided—no rivets to 
work loose. 


Weight carrying with minimum 
depth and weight. 


Non-slip serrated tread. 
Any width or length. 
Spaced bars permit light and air 


circulation and easy painting 
and cleaning. 


With acknowledgements ‘o 
North Western Gas Board to 
whom we are indebted for the 
privilege of taking this photograpn 


108 


OUP 


4 STANWELD ENGINEERING CO. LTD. 54 UPPER DUKE STREET, MANCHESTER 5 


D 
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"Khe perfect solutiom ... 































Errors in the alignment of connected 
shafts, are, generally speaking 
unavoidable. 

Even under exceptionally favourable 
conditions when shafts are correctly 
aligned at their installation, working 
loads must eventually cause 
misalignment. 








The Moss Gear couplings are the 
perfect solution to the problem of 
retaining efficient connected shaft 
operation. Intensive research has 
enabled us to produce a coupling that 
not only balances alignment, but 

also permits free lateral float to the 
shafts, thus enormously increasing 
the life of connected machinery. 


SS 






Phone — ERDington 1661-6 
Grams — ‘Mosgear, Birmingham’ 


THE MOSS GEAR CO. LTD - CROWN WORKS - TYBURN ~- BIRMINGHAM 24 












HEAVY DUTY 


LATHES 


OF ALL TYPES 


From 16’ to 100’ Height of Centres 











404” centres Roll Lathe 


With electrically-driven con- 
tinuous-type feeds, coning 
motion, broad angular slide- 
ways and 150 h.p., v.s. main 
driving motor. 








A LES Ate SE ee 


Also 


BORING MILLS. 
PLANERS. 

GEAR HOBBERS. 
WHEEL LATHES. 
it | AXLE PLANT. 

i | ROLL GRINDERS. 
| HORIZONTAL 
BORERS. 





8 ETC., ETC. 


i] CRAVEN BROTHERS (MANCHESTER) LTD 
Fd VAUXHALL WORKS - REDDISH - STOCKPORT- ENG. 
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You should read this 


If you are interested in Progressive Practical Training 
co-ordinated with Post Graduate Studies. 


by TRE eT ERGOT IRIE MIT: IER CORON REE een -| 
s 
Principal Activities i 
AUTOMATION NUCLEAR PHYSICS . 
CONTROL GEAR APPARATUS © 
GAS TURBINES PROTECTIVE SYSTEMS a 
GENERATING PLANT RADIO & ELECTRONICS 3 
GUIDED DEFENCE WEAPONS RECTIFIERS i 
HEATING EQUIPMENT SCIENTIFIC APPARATUS : 
INSTRUMENTATION STEAM TURBINES 
MARINE APPLICATIONS SWITCHGEAR 
MINING TRACTION EQUIPMENT 
MOTORS TRANSFORMERS se 
NUCLEAR POWER WELDING EQUIPMENT f 
2 gic REEL is PR ee eae | 


To obtain a copy write to:— 


THE MANAGER, 


EDUCATION DEPARTMENT, METROPOLITAN-VICKERS ELECTRICAL COMPANY LIMITED, 
TRAFFORD PARK, MANCHESTER, 17 


Member of the AEI group of companies 
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AIR STARTERS 


THE ILLUSTRATION BELOW SHOWS ONE OF 
THE MEADOWS 6 DMS970 ENGINES INSTALLED 
IN THE M.V. SIR WILLIAM HARDY BUILT FOR THE 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH. 


WILLIAMS & JAMES encineers' LIMITED 


GLOUCESTER ENGLAND 
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HERE’S THE 


Keliabi lify = 


Industry has been looking for just such an engine as this - an engine that takes up very little space 





and uses fuel sparingly, yet gives power in plenty for the job on hand and keeps going year after yeu 


with the minimum of maintenance. A dependable, versatile, hard working, economical engine 


COMPRESSORS | ROAD ROLLERS | RAIL SHUNTERS STATIONARY 


The power developed | rp. ever reliable | 1% Foden is being ENGINES 


so economically by used more and more |" ter, lege 
Foden 2 stroke oil sere 
ice, take lex 
F D the Foden FD 6 in rail shunters where 
engine is first choice space and cast less 
makes it an ideal tts flexibility and low 


run with the depend- 
GENERAL SPECIFICATION 


No. of cylinders Six , 4, 6 & 12 CYLINDER 


power unit for the for the modern type fuel consumption are | able Foden 2 inde 


compressor. of road roller. greatly appreciated. | oil engine, 




























Bore 85 mm. (3°35 in.) 2 STROKE OIL ENGINES 
Stroke 120 mm. (4°73 in.) 

C.C. per cylinder 661 c.c. (41°6 cu. in.) 50/240 a 
Total cubic capacity 4090 c.c. (250 cu. in.) 

Maximum B.H.P. at 1800 r.p.m. 105 

B.M.E.P. at 1800 r.p.m. 93 Ibs./sq. in. 

Maximum torque at 100 r.p.m. 350 Ibs./ft. 

encaaet a ae — CHAMPIONS OF THEIR WEIGHT AND CLASS 
Piston speed at 1800 r.p.m. 1417 ft. min. Pe oo aig 

Fuel consumptoin Under 40 Ibs. B.H.P. hr. 

Oil consumption Less than 1% fuel oil 








What | » ...1N NON-FERROUS CASTINGS? 


Casting this water turbine runner in a single piece from aluminium- 
bronze was a considerable achievement. 


Birkett, Billington & Newton were able to tackle the job because they 
have specialised in the development of this metal, and their unrivalled 


experience and facilities enable them to carry out such problematic 
non-ferrous castings. 


Aluminium-bronze has a high yield point and a low weight/strength 
ratio, and is very resistant to shock, erosion, corrosion and abrasion. 








pe 

eae 
cae ye The runner and other castings have been 
e made by Birkett, Billington and Newton 
for this 750 h.p. Pelton Wheel Generator 


supplied to the New Zealand Government 


a 


ahi by Gilbert Gilkes and Gordon Ltd., 
. of Kendal. 
RERPSA Ry: Castings from a few ounces to 
‘ Oa 10 tons in phosphor-bronze, gun- 
Ane metal, aluminium-bronze, man- 
cays 


ganese-bronze and light alloys. 
Precision-machined bushes and 
bearings. Specialists in high 
tensile aluminium-bronze  cast- 
ings, centrifugal-cast wheel blanks, 
and chill-cast rods and tubes. 








One of Britain’s Largest NON-FERROUS FOUNDRIES 
Sout sor rise: T, M, BIRKETT, BILLINGTON & NEWTON L'MITED 


HANLEY AND LONGPORT, STOKE-ON-TRENT. 
Head Office: HANLEY, Phone: Stoke-on-Trent 22184-5-6-7 - LONGPORT FOUNDRY, Phone : Stoke-on-Trent 87303 
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ING 
MILLS “‘‘OILAULIC” PRESSES 
...-+ FOR APPLICATIONS WHERE 

TRY A SUSTAINED AND UNIFORM LOAD IS TO BE APPLIED 

NDS STANDARD MACHINES FROM 3 TO 250 TONS ARE NOW IN OPERATION FOR :— 
STRAIGHTENING — BENDING — ASSEMBLING — DRIVING and 
WITHDRAWING ARBORS — GENERALE FITTING — PUSH BROACHING 
SQUEEZE RIVETING — COINING — PIERCING — MARKING and MANY 

le space OTHER SIMILAR OPERATIONS. 

= SPECIAL PRESSES BUILT TO CUSTOMERS’ REQUIREMENTS 

engine 

7 = & 7 

Wary 

a or tis C@ A 

2 stroke sca el Sap. 





24194 


Variety of Pressings produced on a Mills |5-ton Press. 


8-Ton Press with Long Table, Carriage Rail, Floating 





Sole Agents: — Centres, Resistance Blocks and Rollers. 
ALFRED HERBERT LTD - CONVENTRY 
FACTORED DIVISION, RED LANE WORKS. Phone: 89221 


AD?! 





hy Mather & Platt Ltd 


ARMOURED OR COMPOSITE 





SLIDING OR FOLDING Ht 

stration shows an automatic sliding AUTOMATIC OR NON -AUTOMATIC i) 
ES te door installed in a reclaimed-rubber i 
one of the thousands of Mather & Platt “ in 
rED ting doors protecting premises of all kinds. SS it 





a “ MATHER & PLATT LTD - PARK WORKS - MANCHESTER 10 





FIRE RESISTING DOORS |. 





' 
| 
| 
} 


liege mene 
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Sindri Fertilizers & 
Chemicals Limited. 3 rotary 
drying plants for ammonium 
sulphate. 





e A 


= .* 


Tata Limited, Calcutta. 86ft. 
rotary kiln for magnesium 








Sirpur Paper Mills Limited, 
Hyderabad. 126ft. rotary 
kiln for calcium carbonate. 


oxide sludge. 125ft. rotary 
kiln for lime sludge. 











Travancore Rayons Works. 
35ft. rotary calciner for 
anhydrous sulphate. 


Travancore Titanium 
Products Limited, Travan- 
core, Cochin. 75ft. rotary 
kiln and cooler for titanium 
oxide. 


| Edgar All 


IMPERIAL STEEL WORKS - 


Mettur Chemical & Indus- 
trial Corporation, Mettur 
Dam, Madras. 60ft. rotary 
kiln for lime. 





en « Co. Limited | 


SHEFFIELD - 
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. . down to the teeming plains of India and Pakistan, 
where one of the most momentous industrial revolu- 
tions of modern times is taking place. A vast country 
is slowly transforming itself to give a higher standard 
of living to its peoples. 

Edgar Allen & Co. Limited, are helping these ambitious 
plans by supplying large projects with plant and equip- 
ment. Shewn on the map, are some of their recent 


deliveries. 


We can help you, too. Write for our Guide to Edgat 


Allen Products, using the request form below. 


To EDGAR ALLEN & CO. LTD. ED33a/Bg. 
SHEFFIELD 9 1 
I 
Please send your Guide to Edgar Allen Products 0: 
Name ' 
Ee SD PER er cee Bei Bi ne ES ' 
a en aie ; j | 
Per i ok. es Oe ! 
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Liquid propane is here being delivered to the storage 
it Ruston and Hornsby Ltd., Lincoln, Shell-Mex 


msta 
| B.P. Ltd. have developed special road tank wagons for 


and 


this purpose and can now deliver liquid petroleum gases in 


bulk quantities .of about four tons direct from refinery to user. 
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Bulk delivery of 
LIQUID PROPANE BY ROAD 


Ruston & Hornsby’s new Gas Turbine Test Shop 

at their Lincoln Works has to deal with turbines developed to run on 
a wide variety of fuels—solid, liquid and gaseous. Those designed 
‘o run on natural and other gas are tested on commercial propane 
‘upplied by Shell-Mex and B.P. Ltd., a simple statement of fact 
that hides a wealth of engineering ingenuity. 


Each wagon carries 4 tons of Propane 


Propane is produced during the refining of crude petroleum and 
* 4 gas at normal temperatures and pressures. It can be readily 
iquehed u moderate pressures in the order of 100-200 Ib. 
q.in, Li propane is delivered to the Ruston & Hornsby 
: urbine re op in bulk by road tank wagon. The wagons used 
for this py have a tank made to “ Class | ”’ unfired pressure- 
vessel sper on and carry about 1800 gallons (approximately 
* tons of e The liquid propane is off-loaded by pump, 


measy | " . . . 
aa x 1 a liquid meter and transferred to the storage 
anks ft ( aaa . . . e . ~ 
bl] uM e resisting flexible armoured hose that is fitted 
with ch Co . ° 
_ ery Self-Sealing Couplings. 


A — S 
utomati negulation of Gas-Air Mixtures 


uston’s 11.6! é ‘ . 
installation consists of two tanks each of 124 
or) J 
US prop; ° . 
7 pacity A steam heated vaporiser provides the 


latent heat of vaporisation and so makes possible the evolution 
of large volumes of high-pressure gas in a short space of time. 
The gas and compressed air are automatically regulated and then 
mixed to give gas-air mixtures at any predetermined value 
between 600 and 1200 B.Th.Us. /cu. ft. A sample of the gas-air 
mixture is reduced to constant low pressure and burned in a 
recording B.Th.U. meter to give a visual indication of the mixture’s 
calorific value. 


Advantages of Liquid Petroleum Gases 

Once again, Ruston & Hornsby are pioneering a new technique, 
and many other manufacturing concerns are now investigating the 
use of liquid propane for all manner of specialised furnace and 
industrial heating applications. Delivered in bulk, liquid petroleum 
gases are an economic proposition for many such applications. The 
high degree of purity, freedom from sulphur and other unwanted 
contaminants, constant properties and above all—the security 
offered by a stock of gas on the premises, are considerable advantages. 
If you have an industrial gas problem on your hands, you cannot 
do better than write to Shell- Mex and B.P. Ltd., Liquid Gas Section, 
Shell-Mex House, Strand, London, W.C.2. This will place you 


under no obligation. 


cS 


' 
t 
t 
7 


— a oe 








EE 











evgectc 














atte erat 





New Electric Furnaces double steel output 





From your first contact with Parker Foundry you experience a personal attention and an 
interest in your design problems that is indeed refreshing in these days of “‘take it or leave it’’. 
lo this understanding service Parker now add greatly increased production facilities. New 
machines, new processes and 25,000 sq. ft. of extra floor space, now help to make even 
better castings, faster. The new electric furnaces for instance have 9” dia. electrodes and 
transformer capacity of 2,500 kVo —to permit optimum melt control. 
double the production of low carbon steel of high magnetic permeability, and 
lite manganese steel of high tensility and exceptional wearing characteristics. Always 


msult Parker first, before you finalise on steel castings. 


PARKER FOUNDRY (1929) LIMITED MANSFIELD ROAD 





PARKER 


steel castings 


Manganese, Carbon & Alloy Steel. 


DERBY 


$/6 
i 


TELEPHONE DERBY 4605 


A Prat for indust 
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This is 
MOBILE 
POWER! 


Depend on the ruggedly-built TRACTAIR to 
take the roughest going in its stride—to carry 
power to every site, however inaccessible. 
The TRACTAIR 13 incorporates a two-stage 
Holman compressor (FAD I10 cu. ft./min.) 
capable of operating at full pressure a range 
of Holman pneumatic tools which includes Picks 
and Road Rippers, Rammers, Spaders, Handrils 


and Kocopumps. May we send you full details? 





pth ITT 


The TRACTAIR’s all-round use- 
fulness is enormously increased bya 
range of accessories which includes 


this hydraulically-operated 
Muledozer. 





Telephone : Hyde Park 9444 


25 


\TIC TOOLS - AIR COMPRESSORS - ROCK DRILLS 


LTD., CAMBORNE, ENGLAND TELEPHONE: CAMBORNE 2275 (10 LINES) 
London Office: 44 Brook Street, W.! 


"GRAMS: AIRDRILL, CAMBORNE 
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Let the 


wagons roll! 


J 


Wort.inerz2 
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Sooner or later you will come across something that 
could be made lighter, more durable, or more quickly and 
economically in aluminium. That's the moment to talk it 


over with an experienced man from 








Across the countryside of Canada these new, 
all-welded, aluminium hopper wagons are 
proving their higher carrying capacity for the 
<oberval and Saguenay Railway. Twenty- 
eight of them were built recently to carry 
a total load of 2,430 tons—thirty comparable 
orthodox wagons, each some 5 tons greater 
in empty weight, would have been needed to 
do the same job. 
Aluminium has proved itself both here 


and abroad to be exceptionally durable for 


Soon rae y £18 17 Et 












carrying abrasive loads, and its long main- 


tenance-free life gives it great advantages as 
a wagon-body material. With recent advances 
in welding techniques, fabrication is swift 
and simple. 

Perhaps aluminium’s combination 


of lightness and durability can provide an 


answer to your particular problem. If 


so, our Sales Development Division at 
Banbury, Oxon., will be pleased to discuss 


it with you. 
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An ALUMINIUM LIMITEO Company 
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BUILDING, Southall, Mi 
A. E. 0. SPARES , southall, Middlesex . 
ARCHITECT: HARRY W. WEEDON, F.R.LB.A. & PARTNERS 

For the New Spares Stores for A.E.C. Ltd., [: Nei ; 1 
the Architect required a natural system of | ee. 
ventilation to extract 3,000,000 cubic feet of | 
air per hour from the building when | 
desired. Control to facilitate the reduction ‘: i 


of this rate of ventilation was also essential. 
Colt were consulted and a scheme involving 
the installation of 32 SRC/2046 Gear 
Controlled Ventilators was formulated and 
subsequently incorporated in the design 

of the building. 

Of robust construction, and yet remarkably 
light, this High Duty Natural Roof 
Extractor incorporates aerofoil curves 

which harness the wind and roof eddies to 
combine with the power of convection 
within the building. It is maintenance free, 
and simple to install. One very notable 
feature is its appearance! When fixed in the 
roof it is quite unobtrusive. 

Colt’s wide experience in ventilating all 
types of buildings throughout industry is at 
your disposal. Whether the ventilation 
problem is large or small—in an existing 
building or for one still ‘on the drawing 
board’—consult them first. 


WRITE FOR FREE MANUAL with full 


specifications of Colt Ventilators to Dept G.57/243 


COLT yy 


NTILATION LTD. 


Bran he at 
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VENTILATION (6) 


SURBITON * SURREY * TELEPHONE: ELMBRIDGE 6511/5 


ngham, Bradford, Bridgend (Glam.), Bristol, Coventry, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon-Tyne, Sheffield and Warwick, 
Belgian Congo, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, North and South Rhodesia and South Africa. 
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i> r? J | ging unit, the 38-B has been 





setting new standards for I+ 

“ Ome yard machine performance ever since its in- 
4 M . troduction. Its superior weight distribution, 

Es Fs ; balanced speeds and smooth power give it 

eee “Seg a high-speed cycle comparable to that of 
smaller machines. On tough jobs like 

this logging-road assignment, the 
38-B consistently comes up 


with higher output. 





put more into it... 
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BUCYRUS-ERIE CO - SOUTH MILWAUKEE - WISCONSIN - USA *% RUSTON-BUCYRUS LTD - LINCOLN - ENGLAND 
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Stowey Pumping Station in which are installed 9 SULZER Centrifugal Pumps 
absorbing 599 B.H.P., having a capacity of 10°4 million gallons per day. 


In connection with the CHEW VALLEY scheme of the BRISTOL WATERWORKS COMPANY 
(R. W. Melvin General Manager) 


a total of 24 SULZER PUMPING UNITS have been supplied including plant for the following 


STOWEY * WITHYWOOD - HIGHRIDGE . DRY HILL - BARROW HILL 
LODGE HILL . CHEDDAR and CHELVEY PUMPING STATIONS 


SULZER 


PUMPS FOR WATER SUPPLY 


THERE 18 A SULZER PUMP ._FOR EVERY FPURPOSE 


SULZER BROS. (LONDON) LTD., 31, BEDFORD SQUARE, LONDON, W.C.| 


THOR? AVEY & COMPANY 
i e ‘ LJrA V + 





i VUZER BROTHERS LIMITED HAVE OFFICES AT:— ‘WINTERTHUR - PARIS - NEW YORK - MADRID - CAIRO ~- RIO DE JANEIRO - BUENOS AIRES + SHANGHAI - KOBE. 
AND ¥ pay @tim- BRUSSELS ~ MILAN < AMSTERDAM - LISBON - COPENHAGEN - OSLO ~- STOCKHOLM - HELSINKI - ATHENS - ISTANBUL ~ ALGIERS ~ JOHANNESBURG - HAIFA - BOMBAY 
97 RACH ~ COLOMBO ~ SINGAPORE - BANGKOK = MANILA - MONTREAL + MEXICO CITY - BOGOTA - CARACAS ~- SANTIAGO (CHILE) - LIMA ~ LA PAZ ~ SYDNEY ~ MELBOURNE ~ WELLINGTON 















May 18, 1956 ENGINEERING 


IN ANY INDUSTRY = wa 


it i POSITIONS 














“Radiation 


UNIVERSAL 
MOUNTING 


WORM 


| REDUCTION GEARS 


COMPLETE 
THE PICTURE 


The ideal Worm Reducer for small 

power applications up to 2} H.P. 

Ratios 5- | up to 60- |. 

Standard, Vertical & Inverted units 

FROM STOCK. Adaptable for every 
possible mounting position. 




















For details see Pub. No. 532/!! 
Fill in, or attach letterhead, and 
post for your copy NOW! 
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surge Suppressor 
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SECTION THROUGH VALVE 








|. BLAKEBOROUGH & SONS LTD., BRIGHOUSE, ENGLAND 





This valve is designed for control of surge pressures which may 
occur on the delivery side of electrically driven pumping plant, 
following sudden stopping of the pump, or involuntary shut-down 
due to power failure. Installed on a branch from the delivery 
main, it Opens automatically during the period of sub-normal 
which precedes the high pressure wave, preventing development of 
the latter by allowing water to discharge to waste (or the suction 
well). On re-establishment of normal pressure, closure takes place 
again automatically. The valve is of Larner-Johnson Balanced 
Streamline type for efficient handling of the high velocity discharge, 
and both opening and closing operations are controlled and 
adjustable. 

This type is effective on installations with long rising mains, where 
the low pressure period is of ample duration to allow the suppressor to 
open. Other designs are available for other conditions, and we shall 
be glad to make suitable recommendations, given the requisite data. 


BLAKEBOROUGH 
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INDUSTRIAL BOILERS 


From the New Source 
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This time it is John Brown Land Boilers for Johannesburg General Hospital. Each 
of the three steam generators has a capacity of 30,000 lb/hr. supplying steam at 
200 Ib/sq. in. Equipped with Brown Riley Mechanical Stokers, these units are 
complete with superheaters, economisers, deaeraters and evaporators. 


Pals: i. At Whitecrook Works, Clydebank, we build industrial boilers ranging in 
4! capacity from 14,000 lb/hr. to 150,000 lb/hr. Complete ranges of Mechanical 
Stoker or pulverised fuel firing equipment and all auxiliaries such as economisers, 


a airheaters and mechanical draught plants are supplied to suit individual require- 
ie: ments. 


| JOU BROWN LAND BOILERS LY) 


FH WHITECROOK CLYDEBANK GLASGOW 
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ALEXANDER'S PATENT 
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Supreme Vortex separators are supplied in 
cast-iron for pressures up to 150 Ibs. per 
square inch and in cast-steel or gunmetal for 
higher pressures. For pressures above 
500 Ibs. per square inch special designs 
in forged steel can be supplied, the 
separator parts being machined from 
solid forgings. The shape of the 
body of the separator is admirably 
suited to withstand high pressures 
without employing objectionable 
strengthening webs which localise 
stresses and make stress values 




















DRAIN FOR 
IMPURITIES LED 
TO COLLECTOR 
VESSEL OR TRAP |: 


OUTLET 
The extraction of impurities at all 
rates of flow is over 99% of any 
liquid or solid particles down to 
| /250 inch diameter and a high per- uncertain. 
centage of even finer particles, pro- 
viding the liquid solid content at 
entry does NOT exceed 15%. The 
separators are entirely self clearing 
even when the solid portion of the 
impurities is as much as 20% of the 
liquid portion. Because of the stream- 
line flow and the complete absence of 


The separators can be fitted in 
all pressure pipes arranged for 
horizontal flow or downward vertical 
or inclined @ flow and conveying 
steam, gas or air in which there are 
suspended liquid or solid impurities such 


obstructions in the separating chamber, oi as water, oil, grit or scale. They are also 
the pressure drop in vortex separators useful for refrigeration, in the separation of 
is at a minimum as compared with other separa- the liquid phase from the gaseous phase of 
tors of equal bulk and dealing with equal flow. the working fluid used. 


Manufactured Solely by 





1.H. CARRUTHERS & CO. LTD., Hamilton St., Glasgow, S.2 * London Office: Abford House, Wilton Rd., Victoria, S.W.| 
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THE TORCH OF INDUSTRY 


CUTS OVER 
57 MILES OF STEEL 
— WITH ONE NOZZLE 


A BANTAM supplied to the Furness Shipbuilding Co. Ltd. cut over 300,000 ft. 
of mild steel plate with the original Cutogen propane nozzle supplied. Once 
again the little Bantam has proved capable of tackling a big job. 


* You can carry the Bantam in one hand. 
*K it will cut 2” thick steel with machine accuracy. 
K it can be guided or track mounted. 


s« Does many of the jobs performed 
' by a Static machine - with the 
same accuracy on the site. 





BHITisH (o> @ Zc3 ->)~ I 


British Oxyg@n Gases Limited, Industrial Division, Bridgewater House, St. James's, London, S.W.! 
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Interchangeable Tool Heads for 
Grinding and other Duties 


FOR HAULING. 


HOISTING ERECTING AND 
CONSTRUCTION DUTIES 


Standard and special types for steel erecting, 
skip hoists, transporters, wharf cranes, 
general haulage and building construction. 
Capacities from half ton (500 kilos) upwards. 


Send for full particulars. 


use A C EB winches 


The Higher Frequency 
Vibrator with the 


SLOW SPEED prive 


‘HUMDINGER’ frequencies of 10, 12,000 VPM 

can deal more efficiently with the harshest ‘mixes’. 
Equally important is the established fact that the 
flexible drives keep running week after week. 
That is why so many leading contractors have changed 
to this new Vibrator — it reduces hold-ups, in 
addition assures lower vibrating costs on every 

cubic yard placed. Please write for leaflet. 


Now available for Trial, Hire or Sale. 


PETROL OR ELECTRIC 
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ELECTRIC TRAVELLING CRANES ELECTRIC HOIST BLOCKS 
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FLEXIBLE TUBING 


on CORNUCOPIA? 


A ‘FLEXIBLE’ PROBLEM— a 
Compofiex answer. Last year a 







metallic assemblies. This grower now reports that he has not only doubled 
his yields of tomatoes compared with the previous season, but has also con- 
siderably reduced his costs—even after paying for the necessary equipment. 
Your own business may be far removed from growing tomatoes but if it 
calls for the use of flexibles, Compofiex can help. 


market gardener from near 
Blackpool asked our advice 


about some special tubing which 


he could use for steam sterilisation We offer the only complete advisory service 
of the soil in which he grows on flexible tubing and hose. As suppliers of all types and in all 
tomatoes. The Compoflex answer materials, we can recommend ‘ flexibles’ best suited to a particular 
Was to sup} him with special bronze job, and at the right price. 
. . ‘6 . % Y : 
if there is a ‘flexible’ answer, you'll find it at 
COMPANY LIMITED 
Flexible Centres at : 26 Grosvenor Gardens, London, 8.W.1. Tel: Sloane 6185/5109 and Huddersfield 
Road, Oldham, Lancashire. Tel: Oldham-Main 8114. BRITAIN’S ONLY FLEXIBLE CENTRES 
FAC ' 
riched IES AT OLDHAM A ND souUTH WIMBLEDON 


GAGA 
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TRADE 
MANAGING . DIRECTOR DAVID C.¥Y. HIGGS, AMLEE. 
— MARK 
1 BIRMINGHAM 6 oS ENGLAND 
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4 Self-regulating A.C. Generator 
Up to IOkVA 
| GUARANTEED for EVER 
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Made in the Sheffield Works of one of the founder firms of 
ESC, and first hung in 1854, this cast steel bell went 
into retirement in a private garden after giving service in 


four successive buildings in Carrollton, Georgia, U.S.A. 





The test of time and quality 


Today, as 100 years ago, craftsmanship in the ESC foundry is 
of the highest order. This tradition, coupled with vast experience 
and the most complete plant of any Steel Foundry in the British 


Commonwealth, guarantees a sound and satisfactory product, 





En: ; lish Steel Castings Corporation Ltd 
ee Sr RIVER DON WORKS, SHEFFIELD 


A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 
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- The latest in 
WATER LEVEL INDICATORS 


sae : We have standardised the 

ee four systems of Water 
Level Indication illus- 
ag trated on this page. 














Remote indication by television 
system 
4 An innovation comprises 
remote indication by means of 
a viewing camera which trans- 
mits electrically to a cathode-ray 
+ ie tube situated at any convenient 
; = F — location at the firing floor, giving 
a continuous accurate indication 
of the water level. 











Photograph illustrates 
typical installation in a ie , 
power station of the im a 
aici. Electricity Direct Vision Water Level Indicator 
For high pressures ; with double plate 
glasses, exceptionally strong, giving a 
clear visual demarcation between steam 
and water. For shell type boilers we 
make a full range of direct-vision Bronze 
Water Gauges. 





Direct Bi-colour Water Level Indicator 


Gives a brilliant reflected image at eye level at 
the firing floor, showing sharply contrasted colours, 
red for steam and blue for water. 





Remote Bi-colour Water Level Indicator 








Gives brilliant contrasting illuminated colours 
(red and blue) at full scale at the firing floor ; 
can be combined with audible warning, contin- 





uous recorder and distant repeater if required. 





HOPKINSONS LIMITED - HUDDERSFIELD 


LONDON OFFICE: 34 NORFOLK STREET - STRAND: W. C 2? 
= 
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Electro Hydraulics, Ltd., 
Warrington, 

New design and research 
laboratories, erected with 

a view to furthering under- 
carriage design and research, 
contain 165 tons of steelwork. 
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The asscciated companies of the Owen 
Organisation with so many resources at their 
command, often help each other in 
service to the customer and particularly in 
combining forces in the field of research and 
development. So it is with this ** inside 

job” 

New design and research laboratories for 
Electro Hydraulics Limited and a new 
assembly bay for conveyancer Fork Trucks 
Limited, incorporate steelwork designed, 


fabricated and erected by Rubery Owen. 








Conveyancer Fork§Trucks, Limited, Warrington. 


New Assembly bay for production of Fork 
Trucks, contains 430 tons of steelwork. 











RUBERY OWEN & COMPANY LTD. 


STRUCTURAL DIVISION, P.O. Box 10, Darlaston, Wednesbury, Staffs. Phone: James Bridge, 313! 
SERVICE BUREAU AT : 
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LONDON, BIRMINGHAM, COVENTRY, SOUTHAMPTON 
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The importance of accessibility 





j 
| ! The Challenger’s design is based on the tried, tested and the track frames and without any heavy craneage. 
‘ most pra ctical method of unit construction. Removing the change speed gear box is just another 
} Unit construction makes it remarkably easy to service quick job—you simply disconnect the propeller shaft, 
[ the Challenger. It means that all essential parts are unbolt the gear box from the bevel box, and there you are. 
4 easily accessible to the maintenance mechanic. Suppose Thus the design and unit construction of the Challenger 
the final drive needs attention. The whole job can be means less time in the workshop and more time on 
i done without jacking up the tractor, without removing the job. It is popular alike with maintenance staff and 
any of the transmission units, without interfering with with operators. 
; 
: More earth moved faster by Challenger 








Be FON LER 





A product of the Marshall Organisation—John Fowler & Co. (Leeds) Ltd., Leeds 10 
Concessionaires for Great Britain: Thomas W. Ward, Albion Works, Sheffield 4 
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J. Gordon Alison & Co. Ltd., Sandholme Iron Co. Ltd., 
BIRKENHEAD. TODMORDEN, Lancs. 
d Argus Foundry, Ltd., Sheepbridge Equipment, Ltd., 
en your GLASGOW. CHESTERFIELD. 
Armstrong Whitworth Andrew Strang & Co. Ltd., 
(Metal Eo Ltd., HURLFORD, Ayrshire. 
GATESHEAD-UPON-TYNE Robert Taylor & Co. 
4 t Henry Balfour & Co. Ltd., (Ironfounders) Ltd., 
enqu iry or cas in 5 LEVEN, Fife. LARBERT, Stirlingshire. 
Joseph Berry, Ltd., Tees Foundries, Ltd., 
SWINTON, Lancs. MIDDLESBROUGH. 
Birmidal Developments, Ltd., Richard Thomas & Baldwins, Ltd., 
BIRMINGHAM 32. SWANSEA. 
S Bradley & Foster Ltd., G. & J. Weir, Ltd., 
in aan DARLASTON, Staffs. GLASGOW 8.4. 
Brightside Foundry John Williams & Sons (Cardiff) Ltd., 


and Engineering Co. Ltd., CARDIFF 
SHEFFIELD 1. 


British Rollmakers’ Corporation, Ltd., 
CREWE. 


Cooper Brothers, Ltd., 
BURNLEY, Lancs. 


Davy & United Engineering Co. Ltd., 
SHEFFIELD 4. 


Duport Foundries, Ltd., 
TIPTON, Staffs. 
Ferranti, Ltd., 
HOLLINWOOD, Lancs. 


Fullwood Foundry Co. Ltd., 
MOSSEND, Lancs. 


Glanmorfa Foundry 
and Engineering Co. Ltd., 
LLANELLY. 


R. Goodwin & Sons ee Ltd., 
STOKE-ON-TREN 


Harland & Wolff, mith Foundry, Govan, 
GLASGOW. 


Hepworth & Grandage, Ltd., 
BRADFORD. 


Johnsons Rolls Limited, 
WEST BROMWICH, Staffs. 


Lake & Elliot, Ltd., 
BRAINTREE, Essex. 


Lloyds (Burton) Ltd., 
BURTON-ON-TRENT. 


John M. Moorwood, Ltd., 
SHEFFIELD 9. 


S. Russell & Sons, Ltd., 
LEICESTER. 


to one of these 
















licensed producers 
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THE MOND NICKEL COMPANY LIMITED - THAMES HOUSE - MILLBANK - LONDON - S.W.1 


TGA 21/34 
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Heat 
where you 
want it 


Use electricity and bring the heat to the job 
instead of having to bring the job to the 
heat. Heat can be applied wherever it is 
possible to bring a pair of wires—and so 
the heating process can be right in the 
line of production. 


You get much finer control with electricity, too. 
Temperatures can be controlled auto- 
matically—and the constant heat value 
of electricity means that you know that 
the treatment is precisely what is re- 
quired. Not only temperatures but the 
operation of a complete heating unit can 
be controlled automatically. Electric 
heating equipment can be arranged to 
start, run and shut down to any process 
requirement or time and temperature 
cycle. 


Heat where you want it, perfect control, 
cleanliness, lower labour costs and better 
working conditions are some of the ad- 
vantages of using electricity for heating. 
Heating is just one of the many ways in 
which electricity plays a vital part in the 
drive for greater productivity. 
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Electricity 
increases 
Productivity 


Ask your ELECTRICITY BOARD for 
advice and information, or get in touch 
with E.D.A. They can lend you, without 
charge, films about the uses of electricity 
in industry. E.D.A. are also publishing a 
series of books on Electricity and Produc- 
tivity. Titles now available are: Electric 
Motors and Controls, Higher Production, 
Lighting in Industry, Materials Hand- 
ling, and Resistance Heating. Price 8/6, 
or 9/- post free. 


Issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2 
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CONVEYING... 


the importance of Steel 


If one name conveys more than any 
other in the industry . . . it is LEE of Sheffield. 





Manufacturers of Cold Rolled Strip, 

Bright Steel Bars and Wire, and “Trubrite”’ 
Stainless Steel, LEE’s products are 

built into wire belt conveying systems, 

and play a moving role — everywhere. 


} 
Without exaggeration, wherever steel strip, bars and 
| wire are employed, LEE of Sheffield is a well-known name. 





* LE & of Sheffield 


ARTHUR LEE & SONS LIMITED 


; ' HEAD OFFICE AND WORKS: TRUBRITE STEEL WORKS - MEADOW HALL - NEAR SHEFFIELC 
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’ Brochure EG sent, or demonstration at your own Works on request 


IRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LIMITED 


London Sales Office: 60 KINGLY STREET, LONDON, W.1. Tel: REGent 2517 & 2518 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
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BRAY DUALOADER 
f™ ON A _ FORDSON 

1 . J MAJOR TRACTOR 
' WITH POWER ASSIST- 

ED STEERING. 
} 
} ’ 
‘ ‘ 

} ) 
| * | 
| QuIp 

* 

by FOR €€@9* HANDLING | 
Whether it be to assist in the steering of heavy vehicles or the 
moving of large loads, AEROQUIP transmits the power that makes : 
i for easier handling. : 
AEROQUIP is the hose-line with the detachable re-usable end 
fittings, enabling a repair or modification to be undertaken at any t 
time, anywhere. i 
Write for our catalogue quoting reference E.G. | 
, 
Ei ' 
A i i 
nf { 
: | 

Aaa FACTORY CENTRE °* BIRMINGHAM 30 
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Recent METALECTRIC 
installations — 


















hearth bright annealing furnace. 


Right—A continuous mesh belt 
bright annealing furnace with live 
roller charge and discharge tables. 
The unit operates up to a maximum 
temperature of 1,100° C. and handles steel 

tubes from } in. O.D. up to 3 in. O.D. 
Output 10 cwts. per hour. The protective 

gas used is Hi-Nitrogen, derived from Town Gas. 


METALECTRIC FURNACES 





Above—Charge end of a continuous roller 
This unit 

handles steel tubes up to 5 in. O.D.—output 2 tons 
per hour—temperatures up to 1,000°C. The furnace 

rollers are of centrifugally cast nickel-chrome 
tubes. The loading width is 6 ft. and the unit 
operates with an atmosphere of D.X. Gas. 


5/23A/36 





————— 














Ss SS 














$$$ eg 


May 18, 1956 ENG! ‘NEERING 


CONCRETES & MORTARS 
MADE WITH 


CIMENT FONDU 
ARE EXTENSIVELY USED FOR 


ASH HOPPERS 


% They become rock-hard and ready for full use the day 
after placing. 

* Their great strength provides high resistance to the 
abrasion of ashes sliding down hoppers. 

* They are highly resistant to attack by chemicals, such 
as sulphur-containing compounds present under moist 
conditions. 


%* When made with refractory aggregates they are re- 
sistant to high temperatures andextreme thermal shock. 





Clarence Dock Power Station. Hopper lined with ordinary Ciment 
Fondu concrete and the brickwork pointed with Ciment 
Fondu mortar. 


Brighton ‘A’ Power Station. Ash pits and chimneys lined with ordinary 
Ciment Fondu concrete. 





Battersea Power Station. Ash Hopper Foundation of 

* Refract Concrete designed to catch the hot burnt out ash 
falling from the boiler grate and wash it into the ash race. 
Overall size is 34’ by 15° 6" by 4° 2". 


Acton Power Station. Hopper beneath chain grate stoker lined 
with ordinary Ciment Re iu concrete. Linings are 12° long 
by 2” and extend the full width of the grate. 











the Pretec FOND i CONCRETE ROCK-HARD 


WITHIN ONE DAY 
with crushed firebrick and CIMENT FONDU 





POT I NOU ENT 
SS 


Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS GCEMENT COMPANY LIMITED 


73, BROOK STREET, LONDON, W.1. Telephone: MAYFAIR 8546 
You are invited to write for further details and photographic examples AP3-1305 
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SEE THE NEW 
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PULLEY-BLOCKS 


ON STAND 109, MECHANICAL HANDLING EXHIBITION 
EARLS COURT, MAY 9th-—1I9th 


HERBERT MORRIS LTD., P.O. BOX 7, LOUGHBOROUGH 
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Interior of Lindsey County Council Fire Brigade and Ambulance Station a 
Gainsborough, Lincs. Roof windows are in Corrugated ‘Perspex’. 


Modern Fire Station fitted with 
Corrugated ‘PERSPEX’ roof lights 
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\ CORRUGATED * PERSPEX ’” is unequalled as a roofing material in all buildings 
where toughness, durability and high light transmission are important. 
Corrugated * Perspex’ will stand up to any amount of external weathering, 

as well as extreme heat or cold. It represents a considerable saving over 
conventional materials. 

Corrugated ‘ Perspex’ is very light, easy to handle, and not expensive 
to install. For those rare instances in this country where diffused daylight - : 
may be more desirable, Opal ‘ Perspex’ is available. Originally developed pont A pty Fennel ang oo ~ ga Rie - 
; for intense light conditions overseas, Opal Corrugated ‘ Perspex’ diffuses Oa 


a. Corrugated | 
PRRSPBS | 


a \\\ 
LIMITED, LONDON, S.W.! 
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‘Perspex’ is the registered trade mark for 
the acrylic sheet manufactured by I.CI. 


(IMPERIAL CHEMICAL INDUSTRIES 
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MOTOR GENERATOR 


The Murex “ Dynex” Motor Generator is a new equipment specially designed for d.c. 
metal arc welding and is also suitable for other processes such as argon arc welding. 
It incorporates the Murex “ Dynex” Generator which gives infinite current adjustment 
throughout the entire range irrespective of the voltage. The voltage can also be infinitely 
adjusted. These facilities provide ideal characteristics for modern electrodes and 
techniques. A polarity changeover switch is fitted and the design of the set is such that 
neither internal nor external series resistors are required. An accurately calibrated 
indicator plate eliminates the need for instruments. The output is from 15 to 300 amps. 
at 30 volts for continuous hand welding and up to 450 amps. for intermittent work. The 

: motor is suitable for connection to any standard electricity supply and is complete with 
: built-in starter. The set is also available in other capacities. Please write for full details. 
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ICI ' £20 MUREX WELDING PROCESSES LTD., Waltham Cross, Herts. 
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Tracking $: a tremor... 


Higher and higher speeds are the order of the day, 

yet a high-speed rotor must, above all, never reveal its presence 
by even the slightest tremor. How can you assure that 
perfect balance is achieved? The answer is precision dynamic 
balancing — an essential checking operation made very 
simply by an Avery dynamic balancing machine. 

Here is a small rotor under test in the Avery 7206 machine. 
The amount and angular position of the correction required 
are automatically indicated in a few seconds! 

Avery dynamic balancing machines are made in a wide 
range of sizes: standard types for rotors up to 8,000 Ib. in 
weight and 7’ 0” in diameter ; larger sizes are 










also available. 


*% We shall be pleased to send 

technical details of Avery dynamic 
Balancing machines. Our range 

of universal, tensile, hardness, impact 
and fatigue testing machines 

will also interest you. 


Write for Booklet B562 





Established 1730 


Makers of testing machines for over 50 years 


W. & T. AVERY LIMITED, SOHO FOUNDRY, BIRMINGHAM 40 
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* We shall be pleased to send 

technical details of Avery dynamic 
Balancing machines. Our range 

of universal, tensile, hardness, impact 
and fatigue testing machines 

will also interest you. 


Write for Booklet B562 


Established 1730 


Makers of testing machines for over 50 years 


W. & T. AVERY LIMITED, SOHO FOUNDRY, BIRMINGHAM 40 
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MEET 
SPECIAL 
HOLEMAKING 
NEEDS 














INTERNATIONAL 
a MACHINE TOOL 
iS EXHIBITION 1956 
2S 


| 4 a 2S June 22-July 6 
| ‘4 Otympia - London 








7 : NATIONAL HALL STAND No. {17 


as 





PEAS AMEE SONNE 






Photograph by courtesy of 
Mirrlees, Bickerton & Day 
Ltd. 
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The Asquith ‘ Angular Borer ’ shown 
above was specially designed and 
built for machining the cylinder 
bores for Vee-form J. & K. engines 
in the works of the famous diesel 
engine builders, Messrs. Mirrlees, 
Bickerton & Day Ltd. 





If you have a difficult holemaking problem, why not ge 
' hte Asquith advice; years of experience in the manufacture 
Ne , Paull of drilling, boring and milling equipment are at your 
ss se ) disposal. It may well be that a standard machine from 

no eae the very wide range of Asquith radial drills, precision 

? Wi LLIAM ASQU ITH LTD. vertical drills, horizontal borers, Unit Head machines, ¢tt., 


will meet your production requirements. 
HALIFAX - ENGLAND 





Sales & Service for ... DRUMMOND-ASQUITH . . « the British Is/es 











DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRM!NGHAP 
"Phone: Midland 3431 (7 lines) Also at LONDON: ’Phone Trofalgar 7224 (3 lines) and GLASGOW: ‘Phone Central 34 
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Tyre Boring Mills 
Model RRK 


with automatic cycle for the internal machin- 
ing of carriage and locomotive tyres, turning of 
the lip and recessing of the locking ring groove 


Batch-Built Vertical 


Turret Lathes 
Model KE 160 


for the machining of railway wheels with 
special pneumatically opcrated, self-centering 
chuck and copy-turning equipment for the rim 
and flange, also for the hub and, if required, for 
the web. The machine can also be supplied 
with electrical swivel hoist for the quick 
change of the workpieces. 


AKTIENGESELLSCHAFT DUSSELDORF 
le Azens United Kingdom ané Ee, BURTON, GRIFFITHS & CO. LTD, BIRMINGHAM | 
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LABORATORY CONTROL 
FOUNDRIES 


Approved by: 


AIR REGISTRATION 
BOARD 


LLOYDS 
ADMIRALTY 


MINISTRY 
0) | 





UPirfiold 
\(ompany 
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KENT ALLOYS LTD - TEMPLE MANOR WORKS - ROCHESTER - KENT - 


TEL: STROOD (KENT) 7674 GRAMS: AL 
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A selection of Shell Mouldings, showing machined surfaces. 


We are specialists in— 


NON-FERROUS ALUQY¥S, 
BEARING METALSaa 
CENTRIFUGAL CASH 
ACID-RESISTING 68 
(including le 
We are fully equipped for cal re ; 
parts produced, however sm@ ps 
Lathes to Heavy Vertical Borifaeam ie F 
all production being subject SépuRHpessaryy 
necessary, Gamma Ray Control. ‘3’ 73 2% © “2 
We also specialise in Castings by th é? Shel Pree as; 
including Stainless Steel and Precision Castings prodwged 





— 
er TERE 


> 
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%; 


by the Shaw Process, and CO? Process, particuld 
which will be sent on request. 


A selection of 
typical Bench 
Mouldings. 

















oll sili ait 
\@mpany THE PHOSPHOR BRONZE CO LTD - BRADFORD ST - BIRMINGHAM - 5 


Tel: MiDiand 6621-6 
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new conveyor system 

at the plant of 

Haldimand Quarries Constructior 

Ltd., Hagersville, Ontario. 

: 

On the left, conveyor approact 

the piant. in the centre, 

conveyor for ‘‘ overs ''’. Beyond 
] Ind primary crusher 

by the Jerv is B. Wet 


Canada Ltd. 








Three-pulley idler on corrugated 
board. M&C idlers are 
Supplied for any type of mountin 
and for belts up to 60 in. 


MAVOR & COULS)N LTD. 


Bridgeton, Glasgow, S.E. 7 
‘phone: 8 geton hee 
Olive Grove Road, Sheffielc d5\/¢ 


36 Victoria Street, London, V.! ats 
bbey 672" 





For Belt Conveyors visit M & ’ 
Stand 123, 


MECHANICAL HANDLING EXHIB! /N 
Earls Court, May 9-19 
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HARVEY 
SERVICES 
to Industry 





neti sil Sinaia Baa OSS Fibs 


Well-planned storage will enable you to keep close control 
over valuable tools and stock. 


‘Marco’ Wirework Partitions 


can be tailor 
a complete 


frames for 
entirely se 
fittings, 

*Harco’ ' 
protectior 
enclosed 

Quotatior 


Woolw 


made to suit the space to be enclosed, and supplied 
ections of any reasonable size, firmly fitted in metal 
chment to walls, floor and ceiling. Also available as 
ntained enclosures, complete with door and suitable 


vork Partitions admit light and air, afford adequate 
permit any necessary supervision without entering the 


‘N against requirements. 





. HARVEY & CO. (LONDON) LTD., 
, London, S.E. 7. GREenwich 3232 (22 lines) 


Wirework 
or 

Sheet 
Metal 





Production can suffer when skilled men are incapacitated 
by inadequately protected machinery. 


‘Harco’ Machinery Guards 


are accurately designed and substantially constructed to fit your 
machinery. They can be made of Wirework, Sheet Metal, or a 
combination of both, and fully conform to Factory Act requirements. 
‘Harco’ Machinery Guards ensure complete protection without 
interfering with the efficient operation of machinery, and are devised 
to facilitate maintenance work. 


Send details of requirements or ask for a technical representative to call 
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EERING 
\ STEEL RAILS : 
‘ } Cc F 
)& SLEEPER? ; 
| , 
+ 
! " 
| 
i ; 
| 
| J 
In all parts of the world rails made at 
Workington by the Acid Bessemer 
process are to be found. Properties of 
rails produced by this process have long 
been appreciated by railway engineers, 
The Workington plant also produces 
fishplates, soleplates and steel slecpers. 
| 
| | 
| | 
} ; 
{ | c 
H ae aie Witasie# COmmaw " 
WORKINGTON IRON & STEEL COMPANY if 
a WORKINGTON Branch of The United Steel Companies Limited CUMBERLAND F 
WwW 87 a 
i E 
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Our new premises, contemporary in plan and conception, are rapidly nearing completion. 
In operation, extensive administrative offices, showrooms and stores facilities, will speed the rapid 
handling of stock and enhance still further the renowned ‘M & C’ service to industry. 


A fitting home for Britain’s Foremost Distributors. 


Monks & Crane Ltd 


BRITAIN’S FOREMOST DISTRIBUTORS 





* Garretts Green Lane — Sheldon - Birmingham 
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GLAGIER 


Bearings and Bushes 






Heavy Bearings 


Glacier produce heavy plain bearings in the region of 6 inches bore and 





TECHNICAL ADVISORY 
SERVICE 


upwards for many well-known manufacturers of marine and stationary 


diesels, compressors, pumps, steam and gas turbines, rolling mills, crushers 





and other types of heavy plant and machinery. 
These bearings can be supplied complete and ready for assembly as steel 


or bronze shells lined with whitemetal or copper lead; or if preferred, 


DIESEL AND TURBINE ; customers’ shells in the form of pressings, castings, forgings or stampings 
BEARINGS 


can be lined and delivered partly or fully machined. 

Continuous development work over the years on production methods has 
resulted in the design and manufacture in the Company of highly specialised 
machine tools on which these large bearings are finished to extremely fine 


limits. For example bearing bores can, where necessary, be machined to 
n” 





give a wall thickness accuracy of | 00025” i.e. a tolerance of -0005”. Such 
SERVICE DIVISION 


: STANDARD BUSHES 


BRONZE BARS AND 
WHITE METAL 


accuracy has made it possible for builders of large diesel engines to reduce 
the fitting time on each engine from two days to a few hours. 

Many leading firmsconsult the Company’s Technical Advisory Departmenton 
the design and specification of bearings. This Department’s team of engineers 
and metallurgists will provide without obligation proposals based on the best 


features of current practice leading to entirely new designs including thin wall- 












ed bearings, or modifications to existing types to improve their performance. 
Since Glacier supply all types of plain bearings their design proposals are 


not influenced by manufacturing limitations. 








CENTRIFUGAL FILTERS DRY BEARINGS THIN WALLED BEARINGS DIE CASTINGS THICK WALLED BEARINGS 


v| The largest manufacturers of plain bearings in Europe 


| THE GLACIER METAL COMPANY LIMITED, ALPERTON, WEMBLEY, MIL LESEX 
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Flexible pipes 
by DUNLOP 











tech 


chnicians will always advise on any problems concerning installation of flexible piping. Write please to :— 


DUNLOP RUBBER COMPANY LIMITED - ST. GEORGE'S ROAD - COVENTRY « TELEPHONE: COVENTRY 64171 
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| CLYDE CRANE & BOOTH LTD 
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A CLYDE - BOOTH SPECIAL 


An Overhead Crane in Aluminium! 




















We have built several overhead cranes with aluminium 


structures for special conditions where weight is an important 


factor. Lightness in more than one sense 


is apparent in this fine building fitted with a Clyde Crane. 


CLYDE OY 


CRANES 


From a wide experience in 

designing and building cranes we should 
be pleased to submit proposals and 
designs to suit your requirements. 








Clyde Crane & Engineering Co., 
MOSSEND, Lanarkshire. 


Telephone ; Motherwell 354/5. Telegrams : ** Clyde,” Motherwell. 


Joseph Booth & Bros., 
Union Crane Works, RODLEY, Leeds. 


incorporatin pie 
P at g Telephone : Pudsey 3168. Telegrar Cm 


” Rodley. 








” Rodley. 
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for Unsurpassed Quality. 


SPECIFY 
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Nothing too Difficult 


No finer castings are made anywhere than those produced at 
Jarrow, and their reputation is world renowned. Typical of 
our ability is this 36 ton Press Frame Casting for a High 


Speed Forging Press for Messrs. Lamberton & Co. Ltd. 
of Coatbridge, Scotland. 


Jarrow Metal | Industries | Ltd. 


WESTERN ROAD, JARROW 


IN ASSOCIATION WITH ARMSTRONG WHITWORTH (METAL INDUSTRIES) LTO. 
——_—___ CLOSE WORKS, GATESHEAD-ON-TYNE. 
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AVELING- AUSTIN 
99-H MOTOR GRADER 
















THOS. SMITH 
“21° EXCAVATOR 


Jevlan 
DIESEL ENGINES 


HIGH PERFORMANCE AT LOW COST 
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WINGET BOOM TYPE TRENCHER —— 






























































































































HIGH TORQUE OUTPUT 


OCG GIF ative 


Re) lem ala: 


LOW RUNNING COSTS WITH WORLD WIDE 
SPARES & SERVICE AT THE 
RIGHT PRICE 





WOODFIELD 
HOIST 
SERVICING 









EUCLID I5-TON 
REAR DUMP TRUCK 





DIESEL GENERATOR 


gal 


BLAW-KNOX BK-i2 








LEYLAND AUTO- 





















































MOTOR GRADER. 
RATINGS (BS.649—1949 AT N.T. & P.) 
MODEL BORE STROKE swert Warent 
VOLUME (DRY) | hour 12 hours Day and 
or less or less night 
see “ae 3.96 in 4.75 in. 351 cu. in. 1,178 Ib. 91 b.h.p. 78 b.h.p. ~— 
orem (100.6 mm.) (120.7 mm.) (5.75 litres) (545 Kg.) ‘ oA oon i oo 
600 
oe 4.8 in. 5.5 in. 597 cu. in. 1,625 Ib. penne. a oe 
Horizontal | (121.92 mm.) (139.7 mm.) (9.8 litres) (738 Kg.) 1,800 r.p.m 1,800 r.p.m 1,600 r.p.m. 
Oe, ..-8 S in. 5.75 in. 677 cu. in. 1,640 Ib. EAD. fash sas i 
sieetionenen (127 mm.) (146 mm.) (11.1 litres) (744.5 Kg.) 2 000 r.pm. 2 000 + p.m | 800 r.p.m. 
900 
eh. 5.5 in. 6.5 927 cu. in. 2,580 Ib. we bap. waist na 
tr le (139.7 mm. (165.1 mm.) (15.2 litres) (1170.2 Kg.) 1840 se 1.800 r — ' “i 
LEYLAND MOTORS LTD. Head Office and Works: LEYLAND - LANCS. + ENGLAND 


London Office and Export Division: 


HANOVER HOUSE 


LONDON : W.!3 
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WINDOW GEARING» 








W: are specialists in the design and manufacture 
of all forms of gearing for the remote control 
of windows, rooflights and doors 


%& SHAFT & LEVER GEARING 

% ELECTRIC TENSION GEAR 

%& CABLE CONTROL GEAR 

% POWER OPERATED SLIDING ROOFLIGHTS 
*%& HYDRAULIC CONTROL GEARING 


¥*SEND FOR CATALOGUE 267 


MAINTENANCE 


W: are now prepared to undertake contracts for 
the annual overhaul of all large installations 
of our gearing 


FOR DETAILS of this NEW SERVICE 
SEND FOR LIST 308 














HENRY HOPE & SONS LTD 


Smethwick, Birmingham & 17 Berners St., London, W.1 


MEMBER OF METAL wsvnow§)X) manuracrone ASSOCIATION 
































| 

F 
hi 
wn 
| 




















SaaS 








May 18, 1956 ENGINEERING 











am 


Power in wie) making... 





BERSIMIS 











Vertical water wheel generators of larger 
capacity than any hitherto constructed 
are being built by Metropolitan-Vickers 
for the Bersimis Lac Casse develop- 
ment of the Quebec Hydro-Electric 
Commission. Four generators will be 
supplied, each having an output of 138 
MW at 277 r.p.m. These photographs 
illustrate some of the work in progress. 


Machining the rotor spider 


Machining the rotor shaft. The completed rotor will weigh 
300 tons. 


The thrust block which will carry 360 tons dead weight, and 190 tons 
of water thrust. 


METROPOLITAN-VICKERS 


RAF 





5 Member of the AEI group of companies. 





‘Leading Electrical Progress: 
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Power for 
Industry 
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Turbo alternator sets at 
Brighton “B" Power Statior 


THE R.W. GROUP 


BUILDERS OF GAS AND STEAM LAND 
TURBINES AND ALTERNATORS OF 


HIGHEST POWERS, BOILERS, TURBO 
BLOWERS AND OTHER LAND EQUIP 
MENT ALL TYPES OF MARINE 
PROPELLING MACHINERY BOILERS 
SUPERHEATERS AND OTHER MARINE 
SPECIALITIES 
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London—the world’s largest city, centre of the British Commonwealth 
and hub of Britain’s industrial and commercial life. Right in the heart B h L . & R O L L E R 
of this teeming metropolis—at No. s0 Kingsway—is Skefko’s London 
Office. It is one of nineteen Branch Offices providing an on-the-spot B E A R i N G Ss 
supply of high quality ball and roller bearings.and a source of expert 
technical advice on their use and application to users of anti-friction 
| 4 bearings throughout the British Isles. 
: 
i ; 
50-52 KINGSWAY, W.C.2. Tel. Chancery 2241. 'Grams. Skef ko, Westcent, London. 
} ’ 
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{ THE SKEFKO BALI BEARING COMPANY _ LIMITED. LUTON, BEDS. 
rt THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER & SPHERICAL ROLLER 
| es "7 
: One of a series of advertisements featuring the main towns where S)0SIP service is centred. Other SSF offices are at :-— ABER FAST * BIRMINGHA (STOL 
i CARDIFF : DUBLIN « EDINBURGH - EXETER - GLASGOW * LEEDS - LEICESTER - LIVERPOOL « LUTON ‘ MANCHESTER * NEWCASTLE-ON-TYMe NOTING HIG: SHEFFIELD ° BOUTHA\°TON 
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FREEDOM FROM GOSSIP 


HOSE nationalised industries which were 
"Reegeniaen as a result of years of pent-up 
political feeling—the railways and the coal 
mines particularly—have given the least 
satisfaction to the nation. Conversely, those 
which were nationalised for no better reason 
than that it was the policy of the Labour 
Party—the air-lines, electricity and gas— 
have given the least cause for uneasiness. 
This is not as paradoxical as it seems. The 
political feeling behind the railways and 
mines could not be dispelled over-night by 
the Acts of nationalisation; it has persisted. 
It will die out slowly, as a new generation of 
railwaymen, civil servants and politicians 
takes over, but the process would be hastened 
by allowing the railways and mines as much 
freedom as possible from political gossip. 

If there is any hope for such freedom it is 
very slender. A workable system of account- 
ability to Parliament for the nationalised 
industries has still not been evolved. Last 
week the Prime Minister announced his 
intention to appoint a new Select Committee 
on the Nationalised Industries. It is the 
fourth committee to be appointed, the other 
three having failed, for various reasons, to 
produce acceptable results. The new com- 
mittee’s terms of reference are as wide as they 
could be: “*To examine the reports and 
accounts of the nationalised industries whose 
controlling boards are appointed by Ministers 
of the Crown and whose annual receipts are 
not wholly or mainly derived from moneys 
provided by Parliament or advanced from 
the Exchequer.” These terms will apply to 
the British Transport Commission, the 
British Overseas Airways Corporation, the 
British European Airways Corporation, the 
National Coal Board, the Central Electricity 
Authority, the Gas Council, the North of 
Scotland Hydro-Electric Board, and the 
South of Scotland Electricity Board. But if 
the phrase “to examine the reports and 
accounts of the nationalised industries ” 
seems to give complete freedom to the com- 
mittee, a narrower interpretation is to be 
applied in practice. 

The Prime Minister has said that wages 
and labour conditions negotiated between 
the unions and the industries “* are certainly 
not points that could be settled by the 
Select Committee.” He has also said, quite 
rightly, that Ministers will not be required to 
appear before the committee, since they are 
responsible to the whole House of Commons. 
It has been suggested, too, that in con- 
sequence, decisions of Ministerial policy 
cannot be very well argued before the com- 
mittee. And if, finally, matters of day-to- 
day administration are excluded from the 
committee’s review then, in the words of 
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The Times, “the barriers will be up again 
and the new committee will encounter the 
same difficulties as the old.” 

All this is little comfort to the people who 
work in the nationalised industries, or to 
those who do business with them. Both 
employees and customers want to see 
vigorous nationalised industries. How can 
vigour be assured? Clearly it cannot 
emanate from Parliament; not because 
Parliament does not contain some practical 
and energetic minds, but because its con- 
stitution and history have fashioned it into an 
effective agency of democracy, not into a tool 
for directing vast enterprises. Still less can 
the vigour come from the Ministries; that is 
an assertion which needs no proof. It is, 
of course, the board from whom the vigour 
and spirit of a nationalised industry must 
flow. And it is the appointments to the 
board which Parliament should watch and 
review, rather than the past working of the 
industry as set out in detail in the annual 
report, or its future policy as proposed in 
unimaginative detail by Members of Parlia- 
ment. 

It is, however, a convention of the House 
rarely to discuss the Ministers’ appointments 
to the boards. If this convention were to be 
abolished, and the House were to concern 
itself more with the appointments and with 
the structure of the nationalised industry 
boards, there might be some possibility of 
focussing discussion on the fundamental 
issues. These are the only issues which the 
House, or its Select Committee, can usefully 
delve into. Can this counsel of perfection 
be followed? No Member will lightly 
forego his right and duty to speak on behalf 
of the local interests of his constituents. 
Yet it is just this type of gossiping inquiry 
which makes a farce of the accountability of 
the industries to Parliament. If there is a 
proper place for airing local criticisms it is 
in organisations such as the transport users 
consultative committees, not in Westminster. 

It should not be too much to hope that 
Parliament will eventually evolve a satis- 
factory procedure. As it was the Labour 
Party which started the trouble anyway, they 
would be doing a great service if, with the 
freedom enjoyed by the Opposition, they 
were now to perfect their post-war national- 
ising efforts by putting forward a procedure 
that will abolish the political muddle that has 
repeatedly frustrated the nationalised indus- 
tries. If they cannot, or if the Conservative 
Party cannot, a great number of people 
employed in the industries will never be able 
to give of their best, and the nation will have 
to carry its basic services. If they can, it will 
be just possible for the boards, given 
adequate time, to rebuild their industries. 
** Just possible ” because there is no denying 
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that the task of organising some of the largest 
employers of labour in the country is 
enormous. No self-appointed critics can do 
it, Parliament cannot do it, the Press cannot 
do it. Only the boards can do it. They 
must be the right men (some already are) 
with the right kind of backing. 


2 | @ 


Plain Words 


On Monday this week a London evening 
newspaper came out with the headline 
**Automation: * Keep Calm’.”” The journal- 
ist in us reflected that a technical word which 
can reach the same horror level as the word 
* Hitler” reached sixteen years ago must 
surely have reached the zenith of its power to 
stir the emotions. A word which is so little 
understood cannot hold the headlines much 
longer. 

We then examined the phrase as engineers. 
We wondered whether, when the dust has 
settled, the climate of public opinion will be 
clear enough for progressive, level-headed 
engineers to continue with their traditional 
role of enabling the people to work less and 
consume more. Many readers of this 
column will have an advantage over us 
because they will read it a week or two hence, 
when all the dust, surely, will be on the 
ground. If, by that time, these plain words 
have been shown to be false, let them write 
and tell us to eat them—plain fare never did 
anyone any harm. 

How ironical it is that the word which 
means the application of power-controlling 
power should get completely out of control 
in this country during the past few weeks. 
There has been no one big enough, or bold 
enough, to step out from the mob and catch 
the reins of this runaway horse. There are, 
indeed, few men in the public eye who are so 
universally respected that they could set the 
word back in its proper place. Perhaps only 
one man—he who sixteen years ago was 
telling us where Hitler belonged. The 
shortage of scientists and engineers has been 
known among the professions for at least 
ten years, but it was only when Sir Winston 
Churchill referred to it a few months back 
that the country became alive to the situation. 
Now, perhaps, he could allay the misplaced 
fear of automation, dispel the nonsense, 
restore the sense of security, and still leave 
the word intact, so that engineers can resume 
their job of applying it methodically and 
gradually. 

Those engineers of firm purpose who refuse 
to be deflected by the current distortion will 
find an adequate review of the problems in 
the D.S.I.R’s report on automation pub- 
lished this week. In addition to the manage- 
ment and labour aspects, it sketches the 
major technical developments and gives a 
long bibliography of published articles. An 
article too recent to be included but of special 
value is that by Sir Walter Puckey, which we 
published four weeks ago. When he wrote 
it Sir Walter foresaw the reaction against 
automation that might set in after the 
adulation. More than ever, clear thinking on 
automation will be needed in the future. 
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AN OLD INDUSTRY DEVE) Ops 


TECHNICALLY 


FURNITURE DESIGN AND 
PRODUCTION 


By J. C. Pritchard 


The furniture industry is changing rapidly. The 
old hand-craft method of production has been 
increasingly replaced by machine production. 
Scientific methods are beginning to supple- 
ment tradition and experience. The size of 
the successful manufacturing unit is growing 
and modern thoughts on 
management are beginning 
to have an increasing in- 
fluence. Furniture design is 
being improved to meet the 
needs of a mass market 
and those who make up this 
market are becoming more 
discriminating. 


STRUCTURE OF THE 
INDUSTRY 


The furniture industry is 
very different in structure 
from some of its chief com- 
petitors supplying durable 
consumer goods. In_ the 
domestic furniture industry 
there are nearly 2,500 firms. 
The 50 largest firms share 
about 40 per cent. of the 
market. The point is made 
in more detail by the figures 
in Tables I and II, which 
also show the changes during 
the past six years. 

Compare these figures with 
those of the motor industry, 


TaBLe 1.—Distribution of Firms in the Furniture Industry 
Percentage of Firms (size measured by turnover). 


! 
Turnover 1950 } 1952 | 1954 

Under £1,000 : “a 21 20 16 
£1,000—£9,999 ; ; 32 32 28 
£10,000—£49,999  _. 28 28 28 
£50,000— £99,999 10 9 12 
£100,000— £499,999 8 10 14 
£500,000 or over. l 1 2 

100 100 100 


TABLE IIl.—Distribution by Percentage of Market. 


Turnover | 1950 | 1952 1945 
Under £1,000 i 4 3 2 
£1,000—£9,999 , 
£10,000— £49,999 ‘ 18 15 10 
£50,000— £99,999 . , 16 13 il 
£100,000— £499,999 Be 40 42 37 
£500,000 or over : 22 27 40 
100 100 ~ 100 


Source: Furniture Development Council. 


SHARE OF CONSUMER MARKET 
FOR DURABLE GOODS 


These new industries are producing for the 
mass market products that were hardly known 
40 years ago and, as a result, the furniture 
industry has lost its predominant position as a 
supplier of durable consumer goods. During 
the last few years its share of consumer expendi- 
ture has remained steady at about 34 per cent., 
but furniture consumption, i.e., the volume of 
furniture bought measured against size of 
population, has during the last few years averaged 
less than 75 per cent. of the pre-war (1938) figure. 
This is a basic problem of the industry. The 
state of transition through which it is now 
passing is partly an attempt to find an answer. 
Before the war there were only a few firms in 


the furniture industry who 


appreciated the need to use new Pos rary 
fullest extent. Their leadershi helping te 
industry to face up to the prese situnlon and 
there Is a growing realisation hat its ma 
competitive problems are concer ed with ~ 
peting as an industry for its share of the i. 
sumer purse. 

To achieve an increased share of the market 
requires one or both of two factors: an increased 


demand stimulated by publicity, 
value for money as a result of imp 
tion efficiency. Consumer advertising, with 
few notable exceptions, is comparatively new jn 
the furniture industry. But during the last os 


and increased 
roved produc. 





Progressive firms in the furniture industry have achieved an effective 
alliance of pleasing design and quantity production. 


with its five large and a dozen or so small pro- 
ducers, and with the six large producers of radio 
and television sets. They are new industries 
based on science and engineering. 


years there has been a significant advance in the 
interest shown in new production methods, and 
those firms who have been applying these new 
methods are rapidly moving ahead. The value 
of production per worker is increasing. 


METHOD STUDY AND COSTING 


One manifestation of the demand for improved 
methods has been the increasing use of a series 
of new services that have been set up in the 
furniture industry. These include advice on 
costing, method study training, research and 
technical information services. These services 
have been started in the first place by the 
Furniture Development Council, with the firm 
support of leaders in the industry who recognise 
the importance of raising its status and the need 
for the industry as a whole to compete mort 
effectively. One important development has 
been the comparative cost scheme, which | 
increasing in value as more firms join and as 
comparisons over time become possible. It 
should become an important too! of managemen! 
control. Method study is being increasingly 
employed in both large and smal! factories, and 
method study courses are being run by the 
industry. Its courses are attended by all grades 
of workers and management, and, more recently, 
by design students. 


TRAINING AND EDUC ATION 
There has been very little attempt to providt 


the industry with education nd_ training r 
levels other than the City a»! Guilds 
courses. These courses, howe\~", are strong! 


supported both by the unions © \d by manage 


ment and there is an effective ci». release scheme 
for learners to attend these couv . The — 
of attendance show that the umber ~— 
advantage of existing facilities percemy 
employment has risen from per cent. \ 
5-3 per cent. in the past five ye ass 

Meanwhile among the more ve ‘ble “ 
the demand for training at a le ymparade ™ 
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that | d by the Institution of Mech- 
pe En for membership is increasing 
oan series inced courses are being actively 
coneiieied such firms the prospects for 
aaa peo} th technical qualifications are 
good. 
TECH SICAL DEVELOPMENTS 
Probably one of the most significant technical 
developments in furniture production in recent 
years has the introduction of synthetic 
resin adhesives combined with the use of dielectric 


and other heating methods to accelerate their 
setting. This change has meant that whereas 
before it was necessary to wait for some con- 
siderable time “ for the glue to dry” it is now 
possible to set the joints hard in a very much 
shorter time. The change has led to greater 
efficiency in the flow of production. _ 

The use of plywood in furniture has increased 
considerably and now chipboard is being 
developed as a basic raw material. There has also 
been an increasing use of foam rubber in 
upholstery, and in some cases rubber webbing is 
being substituted for springs. le 

The industry’s principal raw material is, and is 
likely to remain, timber, representing something 
like 25 to 30 per cent. of total factory cost, and 
it should be noted that over 80 per cent. of all 
timber used in the industry is imported. Before 
the war a large proportion came from the U.S.A. 
in the form of well-graded oak. Since the war, 
soit currency areas (West Africa and Finland) 
have replaced the hard currency (Canada and 
the United States) as the chief sources of supply. 
Timber costs have risen by approximately 
500 per cent., since 1938, against a rise of 
approximately 250 per cent. in the cost of 
furniture. The efficient use of timber is one of 
the most important problems in the industry, 
and the Forest Products Research Laboratory 
at Princes Risborough has carried out and is 
carrying out a very great service to the industry. 
One important aspect of this work is concerned 
with the conditioning of timber, and its work on 
kilning has been invaluable. Efficient kilning 
not only helps the industry to make good-quality 
furniture bui also helps a qutcker turnover of 
timber stocks. The Laboratory has a con- 
siderable programme of research that has a direct 
bearing on the furniture industry. For example, 
one important item in its programme of work 
is that on timber bending, and although the use 
of bent timber in the furniture industry is an old 


= n for simulating users’ treatment of 

—— al of the test rigs which have been 

introd. he Furniture Development Council’s 
research laboratory. 





craft, research has been able to suggest a number 
of new and improved methods. 


FURNITURE RESEARCH 


The industry now has its own research labora- 
tory. One of its first jobs was to provide a 
simple method of testing furniture. These 
simple tests have been incorporated in a British 
Standard and provide the inexperienced house- 
wife with an assurance of durability. The tests 
are now being used to an increasing extent by 
individual firms in the development of new 
methods of construction. 

The research laboratory in its long-term work 
is concentrating on the use of material. Before 
the war the cost of material as a percentage of 
factory cost may have been in the order of 
25 or 35 percent. To-day it is 50 or 60 per cent., 
and, as we have already seen, timber alone is at 
least 25 per cent. The importance of concen- 
trating on efficient use of material in the con- 
struction of furniture is therefore clear. This 
work has made some progress, first in estab- 
lishing quantitatively the relative effectiveness of 
various components in cabinet furniture. Much 
of this work has simply confirmed past good 
practice, as no doubt the first theoretical work 
on roof trusses confirmed the wisdom of most of 
the medieval builders. The result of this 
research into furniture construction will provide 
the furniture designer with the type of informa- 
tion that is now essential for the architect and 
engineer when designing roof trusses, bridges and 
other structures. As the work proceeds it is 
hoped that the industry will also be provided 
with further information enabling it to use its 
costly raw materials more and more efficiently. 

The character of furniture is likely to be 
increasingly affected by the new materials. 
Research work is being carried out to see how 


ATOMIC 


Progress in the field of atomic energy is rapid and 
continuous and activity in recent weeks has been no 
exception. Following the talk at Harwell by Acade- 
mician I. V. Kurchatov on the possibility of achieving 
controlled thermonuclear reactions (see the last issue 
of ENGINEERING), there have been some further 
revelations on the subject from the Soviet Union. 
In addition, a number of reactor schemes and projects 
have been proposed and Mr. H. G. Davey, works 
general manager, Northern Area (Industrial Group), 
U.K.A.E.A, has spoken on maintaining nuclear 
reactors. 


Thermonuclear Reactions 

The publication in Britain of a paper dealing with 
an important aspect of Soviet research might lead 
one to suspect that this particular line of research 
had drawn a blank. But in spite of the openness 
displayed by Academician I. V. Kurchatov in his 
talk at Harwell “* On the Possibility of Producing 
Thermonuclear Reactions in a Gas Discharge” 
and the very considerable problems he revealed, it 
would be unwise to dismiss the method described on 
that occasion as impracticable without further know- 
ledge. This technique has one fundamental advan- 
tage. The means of containing and insulating the 
high temperatures required are essentially the same 
as the means by which they are produced—the current 
that heats can also be controlled by a magnetic 
field. This technical economy is very attractive. 

No similar economy seems possible with the 
methods to which Academician Kurchatov has since 
referred in an article in Pravda. These, it appears, 
make use of gas explosions, and the problem of 
containment must be quite serious, since temperatures 
of a million degrees Centigrade and more are again 
necessary and this time there is presumably no 
electromagnetic means of insulation. The article in 
Pravda seems to suggest explosions between heavy 
hydrogen gas and oxygen. Research on the pro- 
duction of high temperatures in gases through the 
use of shock waves from explosions has recently 
been reported by the Los Alamos laboratory of the 
United States Atomic Energy Commission, but the 
highest temperature reached fell far short of that 
achieved in the Soviet gas-discharge experiments. 


Reactors 


Recently published information on nuclear reactors 
includes an account of the way in which the Wind- 
scale piles are maintained; a description of reactor 
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some other new materials might be of use to the 
industry, but where tradition exerts a strong 
influence, as it does with furniture, timber is 
likely to prevail over the synthetic materials for 
many years to come and new materials are more 
likely to be used in the process of manufacture 
than in substitution for timber and similar 
traditional materials. 


MORE DISCRIMINATING PUBLIC 


As the standard of living rises, the public 
become more interested in furniture and more 
discriminating. With the probable increase in 
Press advertising this process will continue and 
more thought will be given by the public to 
furniture and the home scene generally. 

The character of furniture is already changing 
rapidly. Those who have visited the Furniture 
Trades Exhibition at Earl’s Court in each of 
the last three or four years will have seen the 
change taking place. The changes were par- 
ticularly noticeable at the recent Exhibition. In 
the past it has been the small firm selling in the 
higher price range that has been able to try out 
new ideas in design, and the large firm, needing 
full production runs, has usually to move more 
cautiously in designs in a market where tradition 
is firmly established, but recently the demand for 
new designs has increased and large firms are 
producing at low prices fine modern furniture. 

Good furniture is an essential element of good 
living. The rising standard of living which we 
all expect should provide a fine opportunity 
for the furniture industry. Though faced with 
great competition from the automobile and 
electrical appliances industries, the furniture 
industry, using its new techniques of production, 
its new materials, and its better standards of 
design—by giving the customer value for 
money—can face this future with confidence. 


REVIEW 


systems using fluidised solids; the announcement of 
a United States high-temperature homogeneous 
reactor project; and further details of OMRE 
(Organic Moderated Reactor Experiment) also to 
be built in America. Other reactor news includes 
the construction of a reactor in India, the extension 
of the Norwegian reactor at Kjeller, and the use 
of reactor simulators in Britain. 


ORGANIC MODERATOR 

Fig. 1 shows the layout of a reactor using as 
moderator and coolant the organic compound, 
diphenyl, which will be in liquid state when the reactor 
is Operating. It is to be built by Atomics Inter- 
national, a division of North American Aviation, 
Incorporated, Los Angeles, at the U.S. Atomic 
Energy Commission’s reactor testing station in 
Idaho, and is scheduled for completion late this 
year. The plant, which includes a still (at right of 
illustration) to purify the carbon-hydrogen com- 
pound for re-circulation, is expected to develop 
about 16 MW of heat, but this will not be converted 
into electrical power. The organic system, however, 
is specially suitable for small-capacity power plants 
and OMRE will serve as a source of data for future 
installations of this kind. The reactor core will 
consist of plate-type fuel elements highly enriched 
in uranium 235. The use of an organic coolant 
offers the following advantages: its large hydrogen 
content makes it an excellent moderator; it boils at 
much higher temperatures than water and therefore 
need not be under pressure; it causes negligible 
corrosion of standard construction materials; it 
does not react readily with uranium; and it becomes 
only slightly radioactive when exposed to nuclear 
radiation. The problems to be solved are concerned 
chiefly with the effect of heat and radiation on the 
organic compound, which tends to deteriorate, and 
it will be necessary to determine the irradiation and 
thermal stability of organic coolants under anticipated 
power-reactor operating conditions. Contingent 
upon the success of OMRE, Atomics International 
are to be design agents for a 12-5 MW electrical- 
capacity organic-moderated plant proposed by the 
city of Piqua, Ohio, in connection with the 
U.S.A.E.C’s Power Demonstration Programme. It 
would be completed by 1960. 

Early this month the U.S.A.E.C. announced that 
they had ~ a contract for the design and con- 
struction of an experimental homogeneous power 
reactor to use a uranium solution in liquid bismuth 
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Fig. 1 General layout 
of a reactor system 
employing an organic 
material diphenyl as 
coolant and moderator. 
An experimental 
reactor, OMRE, based 
on this principle is to 
be built in the United 
States by Atomics 
International, a division 
of North American 
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as fuel and moderator. The reactor should therefore 
be able to operate at high temperatures and low 
pressures, and be able to produce steam under 
conditions comparable with those in conventional 
coal or oil-fired boilers. The Westinghouse Electric 
Corporation of Pittsburgh, Pa., in conjunction with 
the Pennsylvania Power and Light Company, have 
also recently stated that they are to build a homo- 
geneous reactor. It will be financed entirely by the 
two companies, is expected to begin operation in 
1962, and is designed to have an output of 150 MW. 

Since the end of March, the British Nuclear 
Energy Conference has held five meetings under the 


Taste |. Classification of Possible Systems for Fluidised 
hermal Nuclear Reactors 


Reactor type 


Solid M F M F I 
Fluid (gas or liquid) F I M F M 
M moderator; F fissile fuel; I inert material 


Taste Il. Possible Fluids for Use in Basic Types of Reactor 


Possible fluids 
Reactor Type of 


type fluid | 


Liquid* | Gas 

I F Solution of U in Bi UF» 
ll I Na, Bi, Li’ CO», HeO, He, He 
i M HeO, NaOH, (COs, HoO, Ho)t 


Dowtherm, terpheny! 
IV F M solution of Uin HeO None known which 
is feasible 


* DO could be substituted for HoO in this column and 
NaOD for NaOH 

* These would be gaseous moderators and are included for 
completeness rather than feasibility. 





Fig. 2 Device used at Windscale for remotely 

controlling the movement of an oxy-acetylene torch 

inside a reactor, where hazards of radioactivity 
or inaccessibility prohibit normal working. 
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ENGINEERING 
aegis of one or other of its constituent institutions, 
and the papers presented have been largely concerned 
with reactor design and maintenance. 

At a meeting sponsored by the Institution of 
Chemical Engineers, a paper entitled “ The Appli- 
cation of Fluidised Techniques to Nuclear Reactors 
was delivered by Dr. J. B. Morris, Mr. C. M. Nicholls 
and Mr. F. W. Fenning. If gas or liquid flowing 
at a sufficient velocity is passed through a bed of 
powdered solids resting on a grid, the solid particles 
will be lifted and supported in such a way that they 
will have no permanent contact with one another 
and the bed will in fact resemble a liquid in constant 
agitation. It is conceivable, therefore, that a reactor 
can be designed having fuel, moderator and possibly 
some additional inert material in the form of the 
fluidised solid or the fluidising gas or liquid. Possible 
arrangements are given in Table I, while some feasible 
materials for use as fluids are listed in Table II. 
The advantages of such a technique are: favourable 
heat transfer; even temperature throughout the 
reactor; and, assuming that mutually compatible 
fuel, coolant, materials of construction, and moder- 
ator can be devised, the avoidance of costly fuel- 
fabrication operations. Features that might be 
suspect are: the safety of the system—escape of 
radioactive dusts or sprays could be extremely 
dangerous; erosion and corrosion; and the invest- 
ment in fuel—this may be high either in the case 
of a batch fluidised bed or in the reactor and heat 
exchangers if the fuel is transported as well as 
fluidised. 

Four principal systems are feasible with gas as the 
fluidising medium. In the first three the bed is 
suspended in the reactor but not circulated by the 
gas, the gas being in cases one and two the heat 
transfer medium. In case one the hot gas is carried 
directly to a closed-cycle gas turbine; in case two it 
goes to an external heat exchanger; and in case 
three, the heat exchanger is situated within the 
fluidised bed itself. The fourth system involves the 
circulation of solids in a closed cycle from the 
fluidised bed to a heat exchanger and is shown 
diagrammatically in Fig. 3. In this case the heat 
rating is given by Q/S C, AT, where Q is the 
reactor heat load, S is the mass rate of circulation 
of the solid, C, is the specific heat of the solid, and 
AT is the temperature drop of the solids in passing 
through the heat exchanger. It seems possible 
that heat loads exceeding 100 MW could be obtained, 
but wear and tear would be considerable and the 
hazard of escaping particles serious. Liquid fluid- 
ising agents could of course also be used for certain 
of these systems. A Netherlands design for a 
reactor using fluidised solids was mentioned in our 
article last year on “Power Reactor Projects 
Throughout the World’ (ENGINEERING, vol. 180, 
page 490, 1955). 


REACTOR MAINTENANCE 


An important conclusion to be drawn from the 
paper “Some Problems in the Maintenance of 
Nuclear Reactors’ presented at the Institution of 
Chemical Engineers on May 3 by Mr. H. G. Davey, 
O.B.E., works general manager of the Northern Area 
(Industrial Group), U.K.A.E.A., wh ich includes the 
Windscale plutonium factory, is that in spite of radi- 
ation hazards a nuclear reactor can be built to allow 
systematic maintenance, and that this factor will 
play a significant part in future reactor design. He 
described ingenious methods of maintaining nuclear 
reactors and said that reactor maintenance was in 
itself a relatively simple mechanical operation, but 
the circumstances in which it was carried out were 
complicated by inaccessibility or radioactivity. 
Television cameras (see ENGINEERING, April 27, 
page 282) periscopes and introscopes had been used 
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for inspecting damage, and new ,y had bee 
devised for cutting out steel plates ? remeteh, 
controlled oxy-acetylene equipmen: Vork re 
sometimes to be carried out from a di 


Fig. 2 shows an arrangement of an mio A 
torch for remote control. On the  -ht of the 
torch, outside the illustration, is a lar and On the 
left an introscope. All three item 


from above, the torch sliding dow ‘hae - 
tubing. The torch nozzle is bent at ; > angles to 
the plane of the page and passes th 


plate. The plate slides on an arm und a 
of a wire and spring, and a second wi; governs the 
movement of the arm. Mr. Davey said ‘hat reactors 
of the future would be designed to simplify such 
remote Operations and that at all times accurate 
drawings should be available, even oj those parts 


that at the time of design were regarded as 
inaccessible, so that problems of maintenance could 
be tackled promptly. Temporary shielding should 
be designed for use in confined spaces and mock-ups 
prepared to represent working conditions, 


RESEARCH AND SIMULATORS 


An agreentent has recently been signed between 
India and Canada for the erection, under the Colombo 
plan, of a high-powered research and experimental 
reactor at the Indian Government’s establishment at 
Trombay, near Bombay. The construction of the 
plant, which will be similar to a Canadian installation 
at Chalk River, is to be a joint project, but the reactor 
will pass to the Indian Government on completion, 
It is also announced that the capacity of the 
Norwegian reactor at Kjeller, near Oslo, is to be 
increased from 350 kW to 800 kW. This will be 
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Fig. 3 The use of fluidised powdered solids in a 

reactor for coolant, moderator, or fuel, or all 

three, may give efficient heat transfer and uniform 
temperature throughout the reactor core. 


(RB = reactor bed, S = solids flow, G = gas flow, and 
S + G = combined solids and gas flow.) 


achieved without rebuilding the reactor. There will 
be changes in the heating system and the secondary 
coolant circuit to make the expansion possible. 

A reactor development laboratory for use by 
industry and Government in the study of reactors 
for power production and propulsion has been 
completed at the Battelle Institute’s research centre, 
Columbus, Ohio. The new unit is a critical assembly 
laboratory and will provide for the operation of 
reactor cores at zero powers. It is the second major 
unit to be installed at the Institute’s atomic energy 
centre; the first was a hot cell laboratory, which 
began operation last September, and the third will 
be a swimming-pool reactor, which should be i 
operation later this year. : 

The artificial representation of reactor operation 
can be useful both as a means of training operators 
and for solving design problems. hus reactor 
simulators in which functioning contro s and _ 
ments correspond to those of an actua! moo 
desk have been used for instruction 1 — 
A unit of this kind has also been show the — 
Industries Fair. Of a more complex ture ist 


analogue computer which Elliott Bro’ (London) 
Limited are building for the Ge al Electne 
Company, Limited. Designed to ¢ . Tequire 
ments, the machine will be used f ape ac 
reactor power station kinetics and » specially 
applicable to gas-cooled graphite-moc od ee 
however, its flexibility will also perm use In 


design of other kinds of reactor. 
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Lette » to the Editor 


TEST! CONCRETE QUICKLY 


Sir, May e a brief reply to the letter of 
Mr. T. N \kroyd and Mr. R. G. Smith- 
Gander pub: ed in your issue of April 27. 
Firstly st disclaim all responsibility for 
the title < : the published edition of my 
letter in t ue of April 6, and indicate further 
that I did \t any time write of a steam bath, 
although | did mention the old fashioned 
“ steamer” which is in principle a steam-heated 
enclosed chamber. ; ; 
Secondly, | regret that the only point wherein 
| showed definitely that the oven method was 
superior, in that scatter with different cements 


was much less than by the hot-water method, 
was ignored in the reply by Messrs. Akroyd and 
Smith-Gander. That, after all was by far the 
most important criticism and does point out a 
very serious drawback in their method. 

} Yours faithfully, 


J. W. H. Kina. 
Queen Mary College, 
London, E.1. 
May 7, 1956. 
* * « 
ENGINEERING FIRMS IN THE 
NEW TOWNS 


Sir, | was interested to read your article on the 
New Towns, with its references to Crawley, and 
think that the following facts may be of interest. 

Firstly, although I have always joked with the 
Crawley Development Corporation about their 
high rents, | have always complimented them on 
the extremely pleasing layout of the industrial 
site, and also complimented them on the good 
job they have made of a very difficult problem in 
the housing of so many people. Of the first four 
original tenants, my firm included, three have 
now doubled or more than doubled the area of 
their works. Of the next batch of tenants of 
standard factories, one firm has also increased the 
size of its factory. This proves that our fore- 
sight in moving out of London has been worth- 
while. 

We work in a country atmosphere with plenty 
of open space to breathe, among trees and grass 
and flowers. I have always felt that although 
we have to work for a living, there should be no 
need to work in squalid and unpleasant condi- 
tions, such as occur in so many industrial towns. 

Yours faithfully, 

for Vaughan Lift Engineering Limited, 
J. H. VAUGHAN, 
Managing Director. 
Gatwick-road, 

Crawley. 

x *k* * 


Obituary 


DR. OSCAR FABER, C.B.E. 
\n Engineering Controvertist 


For just on 50 years Dr. Oscar Faber has been a 
force in engineering. Now, with his death on 
Monday, May 7, in hospital at Bedford, following 
a heart k at the age of 69, there has gone 
one oO} most controversial figures among 
British ‘ting engineers. Author of many 
books ‘simply explained” series for 
structu igineers are to be highly recom- 
oo he young engineer and student—a 
speak had delivered papers at a number 
y Fe tions and had contributed to the 
rae a 4 great many more, Oscar Faber 
ae »ecoming one of the best-known of 
aa the intrepid few who have achieved 
lant nip of all three of the senior 
sina “eg the third part of that triple 
eile age achieved only so recently 
the | 7 had enjoyed the Presidency of 
Hees: . of Structural Engineers and of 
as lo entilating Engineers, the former 
aie 1935 when he was less than 50 


His supervision of the design 


and construction of the Bank of England build- 
ings before the war, and later of the new House 
of Commons, brought him to the forefront of 
the profession. He was, during the last war, 
specially flown to the first Quebec conference 
in the summer of 1943, to advise Mr. (as he then 
was) Winston Churchill on the Mulberry harbour 
projects, which were to be one of the more 
significant contributions to the success of the 
invasion of the European mainland in the 
following year. Yet the highest honours escaped 
him. He never reached the council chamber of 
the Institution of Civil Engineers, thus to be in 
running for that Presidency, an office which 
at one time his friends and admirers must 
confidently have predicted for him. In _ the 
Honours Lists of 1951, he received no more than 
promotion from the O.B.E. to which he had 
already been appointed some 35 years, to a 
C.B.E. A vigorous, outspoken man, Faber was 
never able to hold his tongue when he felt—as 
he often did—that he could make a positive 
contribution to the matters in hand. 

Oscar Faber was born on July 5, 1886, the 
son of Harald Faber, the Danish Commissioner 
for Agriculture in London, and received his 
general schooling at St. Dunstan’s, Catford, 
followed by an engineering education at the 
City and Guilds College, South Kensington, 
where he graduated a B.Sc. in 1906. On 
coming down from college, he was immediately 
introduced to the problems involved in the then 
new medium of reinforced concrete and within 
a few years had gained a D.Sc.(Eng., Lond.) for 
a thesis entitled ‘“ Reinforced Concrete Beams 
in Bending and Shear,” and had published his 
papers on plastic yield and shrinkage in concrete, 
which were to remain the most authoritative 
work on those topics for more than 20 years. 

An exception in so many ways, Dr. Faber was 
one of the few successful consultants of his 
generation who was never articled to his pro- 
fession. His first appointment, directly on 
leaving college, was as an assistant engineer with 
the Associated Portland Cement Manufacturers. 
This was followed in 1909, in a post of a similar 
capacity, with the Indented Steel Bar Company, 
where he remained until 1912, when he was 
appointed, still at the age of only 26, as chief 
engineer of Trollope and Colls, Limited, with 
whom he remained until 1922. In the course 
of an interlude from civil engineering during 
the first World War, for work connected with 
magnetic anti-submarine mines, he was awarded 
his O.B.E. 

In 1922, he set himself up in practice as a 
consulting engineer and it was in this capacity 
that he undertook much of his most important 
work, including the responsibility for devising 
the complex ventilating plant and reconstruction 
of the House of Commons. Indeed, as an 
engineer much of his work was closely connected 





Dr. Oscar Faber 
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with that of the architect—large massive buildings 
for the head offices of banks and insurance 
companies both at home and abroad, including 
the Far East. His approach was not limited, 
however, to the simple structural aspects of the 
building. Durham University conferred the 
degree of D.C.L. on him for his timely work in 
underpinning and restoring Durham Castle. 
He had a high regard for the appearance that 
would be the result of his work, and his views 
on the subject were given in a paper to the 
Civils entitled ‘* Aesthetics of Engineering 
Structures,” for which he received a Baker Gold 
Medal. Neither were his responsibilities limited 
to the civil engineering of the building for he 
concerned himself intimately with the installation 
of all the electrical and mechanical equipment. 

A task to which he applied his particular atten- 
tion was that of the design of hospitals, among 
the foremost of which may be mentioned the 
Middlesex Hospital in London, completed just 
before the war. At the time of his death, his 
firm were engaged upon the design of hospitals 
for Baghdad and Aden, and he was proposing 
to visit both those towns. His immediate plans 
had been for a trip to Siam where he was to 
arbitrate between the World Bank and a firm of 
contractors. Other well-known structures in 
the construction of which Faber had played a 
leading part were the cantilevered grandstands 
at Lords cricket ground and at Northolt race- 
course, and the stadium at the White City. 


But despite this full practice, Dr. Faber found 
time to investigate a number of problems which 
gave rise to difficulties in the day-to-day work of 
engineers. Shortly after the war, he evolved a 
formula intended to predict the load-bearing 
capacity of piles, the subject of a paper to the 
Civils. As characterised all his analytical 
work, the result was a formula that would have 
been simple to use. Unfortunately in the effort 
to gain simplicity, too many factors were ignored 
or regarded as negligible and the formula was 
one that few engineers cared to employ. To the 
Mechanicals, at about the same date, he de- 
livered an all-embracing paper on the theory and 
merits of heat pumps. 

For many years Oscar Faber had been chair- 
man of the Code of Practice committee for 
reinforced concrete and had been a strong critic 
of the L.C.C. regulations for concrete-encased 
stanchions. Where his work had been beyond 
the reach of those regulations he often made use 
of lighter sections than would have been neces- 
sary in London, with a consequent saving in 
cost and, as he commented strongly, without 
any trouble ensuing. It was this problem that 
led him, within the last few years, to undertake 
the tests on Dorman Long’s 1,200 ton compres- 
sion machine of full-size concrete-encased 
stanchions with the object of having B.S. 449 
amended. This work culminated in the paper 
presented, just before last Christmas, to a joint 
meeting of the Institution of Structural Engineers 
and of the British Constructional Steelwork 
Association. As those who were there will 
remember, several hundred structural engineers 
attended that meeting, attracted by the character 
and calibre of Faber. A _ slightly abridged 
version of the paper was published on page 855 
of ENGINEERING for December 23, and readers 
will find this paper too was characterised by its 
intention to resolve an outstanding problem in a 
direct manner, readily usable in design. 

During his earlier years Faber had been an 
enthusiastic yachtsman on the Norfolk Broads 
and, like many another successful man, was a 
competent painter, his water colours being used 
to decorate his own home. As a close friend 
wrote in The Times last week, ** he was a prodigy 
of a man in his vitality, his zest for living, his 
capacity for work, his appetite for recreation. 
Big and heavy . . . untidy . . . eyes blue and 
clear . . . bushy brows over flaming cheeks, he 
always had something of the air of an untamed 
Viking. Character in him, as character often 
does, ran to eccentricity.” And thus can be 
summed up this successful man who achieved so 
much but who might have been honoured so 
much more. 
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Weekly Survey 


Cover Picture: The chock shown undergoing bor- 
ing and facing in our cover picture carries the 
flood oil lubricated roll-neck bearings in a four- 
high cold strip rolling mill recently built in this 
country for installation in Australia. The chock 
weighs approximately 10 tons and is for use on the 
large-diameter backing-up rolls of the mill. It 
has a width of 28 in., a length of 76% in., and a 
depth of 36 in., and the diameter of the bore is 
34] in. The rolling mill has been designed for 
the cold rolling of steel strip up to 5O in. wide at a 
speed of 3,000 ft. a minute. 


x * * 
Decision in Water Supply 


* Most politicians, comedians, and managers are 
extroverts.”" This quotation—admittedly out 
of its context—is taken from a refreshingly 
attractive discourse on management given by 
Mr. Delwyn G. Davies at Malvern on Wednes- 
day, May 9, on the occasion of the diamond 
jubilee celebrations of the Institution of Water 
Engineers. Though Mr. Davies, who is Water 
Engineer and Manager for Mid-and South-East 
Cheshire, was speaking more particularly about 
the water engineer in management, and _ his 
examples were taken from experiences gained 
in the water-supply service, his paper will be 
both instructive and amusing to all engineers 
who find that their activities encompass a 
broader field than purely technological problems. 

The need for management at all was based, 
suggested Mr. Davies, on the conflicting require- 
ments of an organisation as regards its need 
for skill in its employees and the available distri- 
bution of skill. The distribution of intelligence 
among the adult population could be represented 
by a sine curve—indicative of a small number 
of brilliant people, a similar number of defec- 
tives and a broad mass of normals—but an under- 
taking of any description demanded the more 
highly skilled in excess of the supply and was 
also bound by duty and necessity to use the 
partially deficient. For several reasons, though 
not necessarily connected with the foregoing, 
Mr. Davies found that in water supply the 
problems of management were accentuated. 
As in the former electricity supply industry, 
water supply had long been a province where 
the chief officer and manager had frequently 
been an engineer and, he believed, engineering 
training gave a solidly realistic foundation to 
co-ordinated thinking—a fundamental of good 
management, though of itself insufficient to 
infuse a common spirit into individuals. 

Illogicalities had to be accepted and under- 
stood because they were human failings. Deci- 
sions had to be made, and great decisions 
could not wait for great men. Moreover, deci- 
sions were never judged when they were made; 
they were judged in the light of what followed, 
and the events invariably differed from those 
predicated. It was, observed Mr. Davies, the 
fundamental function of management to see 
round corners and to present all the facts in 
true perspective so that a policy-making board, 
composed probably of laymen, could decide 
the objective, which the chief official and his staff 
should then strive to attain with economy and 
dispatch. 

x * * 


Automation in Water Supply 


Water supply is one of the services which the 
public expects to be maintained without failure: 
in by far the majority of cases, that expectation 
is met. However, interruption of supply may 
by caused by meteorological conditions, which 
are uncontrollable, but, in addition, breakdown, 
or excessive or greatly reduced demand in some 
section of a distribution area, may derange the 
normal operation of a system, interfere with 
supply and necessitate remedial steps. These 
steps may be taken by attendant staff, but to 
ensure this men must be available on the spot. 
Labour is now very expensive and skilled and 





reliable men difficult to get and retain. These 
conditions have resulted in the application of 
automatic controls to many of the operations of 
water supply. 

A series of papers presented at the meeting 
of the Institution of Water Engineers surveyed 
the whole field of ‘ Automatic Operation of 
Waterworks Plant.” Two topics are involved 
in this general subject: control is required to 
meet the pattern of demand or supply and, 
secondly, to deal with breakdowns or other 
emergency. The papers in the main dealt with 
booster stations but automatic controls can be, 
and are, adapted in main pumping stations, 
relieving the operating staff from much routine 
work and enabling them to give full attention 
to the maintenance of the plant in fully efficient 
condition. A point of importance is_ that 
automatic control ensures that remedial action, 
when required, shall be taken immediately; 
the human element will frequently not act so 
promptly or, if very conscientious, may act unnec- 
essarily. 

Control may be exercised in terms of pressure 
change in delivery mains or of water level in 
some source of supply. It may also be necessary 
in some cases to limit power consumption to the 
terms of a grid tariff. Safety measures may be 
designed to take care of breakdown of pumps 
or their driving motors, or of failure of power 
supply. Control may be mechanical, hydraulic 
or electrical. As in the majority of cases, 
especially in booster stations, pumps are driven 
by electric motors, final control will be exercised 
by some switch or contactor arrangement, but 
the electrical gear may in turn be controlled by a 
differential pressure in mains or by the level 
in a supply tank. 

The papers dealt in considerable detail with 
booster stations on the supply systems of 
Nottingham, Oxford and Cambridge. Brief 
notes were also included describing some pump- 
ing stations of the Metropolitan Water Board 
and one at Bristol. An example of control 
in terms of differential pressure is given by a 
booster station on the Cambridge system. 
In an existing station, re-arranged to supply an 
additional district, the differential pressure 
between the mains leading to the old and new 
areas controls the speed of the induction- 
regulated motors driving the pumps. The 
Chew Stoke station on the Bristol system is an 
example of control by water level. Four pump 
units in the station are automatically started 
or stopped in accordance with the water level 
in a tank at Stowey some miles distant. In 
addition to the usual overload and no voltage 
protection, a safety trip is provided which will 
stop the pumps in case of a burst main. 


The Empress of England leaving the slipway at 
Vickers Naval Yard on May 9. (See note ‘* Land, 
Sea and Air.’’) 
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Industrial Safety Tr: ing 

The standard of safety precaut; 4 jn British 
industry is high, and to-day few -ustrial ae 
dents are attributable to contra: \tion of ra 
statutory safety regulations. It levertheless 
impossible to legislate all risk out the factory. 
and in order to avoid prevents ie accidents 
propaganda and training are essary, As 
regards industrial accident rates, ine highly in. 
dustrialised Birmingham area com) ..res well With 
other parts of England. This is jargely due to 
the efforts of the Birmingham and District 


Industrial Safety Group, who tive years ago 
started an industrial training centre, the first of 
its kind in the United Kingdom. 

They have now moved the training centre to g 
new headquarters in Summer-road, Acocks 
Green, Birmingham, which was officially opened 
by the Minister of Labour and National Service 
recently. In conjunction with the opening 
of the new centre, the Group held a one-day 
conference at which the way the new training 
centre will endeavour to reduce industrial acci- 
dents was outlined, and a film for training 
young people was shown. 

To ensure that safe methods of working and 
handling materials and equipment are properly 
taught and practised on the shop floor, the first 
essential is to ensure that the supervisory grades 
—from charge-hands to works superintendent— 
appreciate the risks inherent in the various pro- 
cesses and the way to guard against them. 
Accordingly two-day courses will be held for 
supervisors covering such subjects as the Factory 
Acts requirements, the fencing of machinery, 
plant installation, fire escape, removal of dust 
and fumes, common types of accident, and so 
on. Thus the supervisors will learn in order to 
teach their workers to look after their own 
safety. There will also be courses for works 
electricians; for crane drivers and operators 
of lifting gear, truck drivers, millwrights and 
toolsetters. 

In addition, the Birmingham and _ District 
Industrial Safety Group place great emphasis 
on the necessity for bearing safety considerations 
in mind right from the start of the design of a 
product and through its tooling stages; and 
of the importance of managements keeping up 
to date in their knowledge of means for prevent- 
ing accidents. They intend, therefore, to stage 
frequent demonstrations of particular aspects 
of safety that are often ignored, and to publicise 
as widely as possible all relevant information. 


* & © 


Regent’s New Refinery 


It was announced last week that the Regent Oil 
Company Limited, which is jointly owned by the 
California Texas Corporation and the Trinidad 
Oil Company, Limited, is to build its first 
refinery in this country, beginning this year. The 
annual throughput is to be 5 million tons a year 
which, by coincidence, is the short fall for coal 
output in this country scheduled for 1965 in the 
new coal plan announced recently, compared 
with the old one. The cynics may well comment 
that the optimistic estimates of the old plan 
were a brave but costly exercise at £25 million— 
this is the sum which the Regent refinery 1s 
expected to cost. Plans for expansion for “ 
refinery, which is likely to be built at South- 


ampton, are being worked into the planning ol 
ite. 

eg oe December, 1955, the oi! ndustry has 
announced development plans amounting 4 
£40 million. It has been calculated - 
that by 1980, the inland consump'10n i 
products in this country will be about 90 mi - 
tons a year. In 1955, inland —e 
totalled 19 million tons, and eve! {lowing od 
the fact that refinery capacity ir ‘1S ~ ws 
was not fully used, and for the st — , 
in imported refined oil produ t i 
tremendous scope for a refin peor 
programme in the next few years ie sl 
for the future is less one of exp opus 
capacity than of estimating the c . a fer 
to take from the crude oil. 17 ema 
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oils is increasing while the 


=< or t! iand for petrol is, at least 
temporarily, ‘hat obscured by the Govern- 
ment’s deflat , policy. For the time being, 
too, the blac: s are favoured by the heavy 
taxation on pe 'rol, but taxation policy can be 
notoriously op, o:tunist. These are some of the 
complications which the oil industry faces in 
raising its wity quickly and on a large 


scale over the next decade. The recent con- 
troversy over the tied garage and the importance 


which the large companies attach to ensure an 
outlet for petrol through secured channels, 
shows how sensitive they are about the market 


for their products in spite of the excellent long- 


term output. 
x * 


Sales Curves for Cars 


The creation of graceful automobile body styles 
has become big business in Italy, earning large 
sums in foreign currency. It has established the 
Italians as the arbiters of automobile style, and 
it is not surprising to hear that British manu- 
facturers are calling Italian experts into consulta- 
tion to profit from their experience in evolving 
body lines that sell. In the United States, 
Nash has made great use of Pinin Farina, while 
Chrysler and Ford have bought many experi- 
mental body styles from Ghia. Hundreds of 
M.G’s and Bristols have been sold with Bertone 
bodies built for an American agent, and Bertone 
hopes to repeat the success with the Aston Martin 
convertible which was exhibited at the Turin 
Show. 

Carrozzeria Touring are establishing a sub- 
sidiary in Madrid to build bodies for Pegaso. 
France’s Peugot 403 saloon was styled by Farina, 
and even Volkswagen went to Ghia for the 
design of their elegant new two-seater coupe, 
which is now selling well at nearly twice the 
price of the standard saloon. 

The Italian method in creating new body 
designs is a simple one, based on a long tradition 
of expert craftsmanship in metal work. The 
designer works closely with his team of sheet- 
metal workers, using nothing more than a few 
perspective sketches, or a wooden panel horse 
in skeleton form to establish the main lines. The 
final shape evolves and is modified as the work 
proceeds. Leading Italian stylists have tried 
modelling in clay but have rejected it as too slow 
and laborious. One of them, who has worked 
in the styling studios of one of the biggest 
American manufacturers, says he can get an 
experimental! body built and running on the road 
in Turin in less time than it would take to finalise 
a clay mock-up in Detroit. Carrozzeria Touring 
built a superb convertible body on an Aston 
Martin chassis in only 17 days before the Turin 
Show. Pinin Farina, having prepared sketches 
and a wooden panel rig for a body on a new 
Alfa Romeo received a chassis which was 10 
inches shorter than expected. They started again 
papa | 23 days to go, and completed the body 
%) Show's opening day. Hence the lack of 
interest on the part of the Italian industry in 


other short cuts, such as construction in glass- 
ona plastics which are finding favour 
e Sewhere. Plastics are, however, finding a place 
Hage il vehicles, and one Italian coach- 
Teer sh wed a 48 seater motor coach at the 
pred sh which had a body constructed 

Irély © ‘stics On a steel-tube sub-frame. 

x k * 
‘pital Outlay in 1955 
Figures - 7 ‘ 
actual ca 

ee pital expenditure during 


‘r of 1955, have now been pub- 
lished b /oard of Trade. It will be ceaiied 


pcg ry estimates of changes in fixed 
publis! ‘ture by private industry were 


ii en r this year by the Board under 
: nquiry which the Government 


— ed on a regular basis with private 
ae Statistics now released show that 
i, industry increased its outlay on 
ae ssets by 27 per cent. in 1955, 

De n 1954. This represents an 





increase of 48 per cent. in building work and of 
21 per cent. in plant, machinery and vehicles. 

The largest increase (and it was particularly 
marked in building activity) was the 95 per cent. 
increase in motor vehicles. Vehicles as a whole 
raised their expenditure by 75 per cent., and 
they were followed at some distance by the paper 
and printing industries with an increase of 
50 per cent. The smallest increases in manu- 
facturing industry were recorded by chemicals 
and metal manufacture, the latter including iron 
and steel. Chemicals went up by 13 per cent., 
as did metal manufacture, both being exceeded 
by textiles and clothing with an increase of 
16 per cent. The figures for shipping, which 
relate mainly to the purchase of new tonnage, 
showed an increase of only 6 per cent. on the 
year. Other industries, which include building 
and constructing work, transport other than 
shipping and the distributive trades increased 
their capital expenditure last year by 31 per cent. 
_ Significant changes are likely to be recorded 
in 1956. The Government look forward to an 
increase in capital investment this year and 
whatever may be the total figure by next 
December, shipping and chemicals—and possibly 
iron and steel as well—are likely to show com- 
paratively larger increases. The impact of the 
large number of shipbuilding orders last year 
will be felt on the yards in 1956 and the increased 
oil refinery programme is also likely to affect 
the figures. By contrast, vehicles are not likely 
to do more than maintain their present high 
rate of expenditure. 


x * * 
Land, Sea and Air 


The Vickers group is one of the largest and most 
diversified engineering concerns in the country, 
and its wide range of capital equipment (from 
ships to punched-card tabulators) has so far 
been immune from the consequences of the 
credit squeeze. Net profits of the group after 
taxation rose by nearly 70 per cent., from 
£3-3 million in 1954 to a record of £5-6 million 
in 1955. The prosperity of the company shows 
no appreciable sign of slackening in the new 
financial year. 

The greatest publicity has, of course, been 
given to the success of the Viscount, and pride 
of place is justifiably given to it in the chairman’s 
review of the year. Sales of Viscounts are now 
well past the 300 mark. In the dollar market 
Trans-Canada Air Lines testify to the immediate 
popularity of the Viscount with North American 
passengers, and they attribute a large proportion 
of their expanded traffic to it. It remains to 
be seen how the new Vanguard will make out 
as the Viscount’s successor. Meanwhile, in the 
field of military aircraft, it is expected that the 
first squadron of Swifts will soon be in operation, 
and further trials on guided missiles are said to 
be progressing satisfactorily. 

The Vickers group also shared the prosperity 
of the shipbuilding industry last year. Gross 
tonnage launched was up by 30 per cent., while 
orders for 13 additional ships were placed 
totalling 190,000 gross tons. The launching 
of the then largest tanker in the world brought 
the total tonnage built since the war up to a 
million tons gross. While the large amount of 
tanker work was the main source of the group’s 
shipbuilding success, passenger ships were also 
important. The Empress of England, launched 
by Lady Eden last week, is the largest passenger 
ship to be built at the company’s Naval Yard at 
Newcastle-upon-Tyne. She is a sister ship to the 
Empress of Britain, already in service with 
Canadian Pacific. 

The Metropolitan-Cammell Carriage and 
Wagon Company, Limited—to single out, how- 
ever invidiously, one of Vickers many general 
engineering interests—continued to prosper 
against intensifying overseas competition and des- 
pite shortages of steel and rising costs at home. 
While production figures received a slight setback 
owing to material shortages, among important 
orders received were one for 349 coaches from 
South Africa and another for 2,000 wagons for 
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India. Meanwhile the company stands to benefit 
from modernisation plans at home, and deliveries 
of Diesel railcars for British Railways were begun 
last year. All in all, the recent Vickers record 
of expansion, reorganisation and prosperity 
is a seemly valediction for Sir Ronald Weeks, 
who has signified his intention to retire from the 
chairmanship. 
& & 2 


Ships in the Doldrums 


Even in the these days of buoyant international 
trade and a steady flow of shipbuilding orders, 
those who make or operate ships have their 
preoccupations. Cammell Laird and Company, 
Limited, whose accounts have just been pub- 
lished, show consolidated trading profits for the 
year ended December 31, 1955, nearly 8 per cent. 
higher than for 1954. All things considered, 
this was a good year for the company, but the 
much publicised strike in the shipbuilding yards 
at Birkenhead probably prevented it from being 
an outstanding one. The demarcation strike 
which began last September and continued off 
and on until March, affected the fitting out and 
completion of six ships, which delayed the 
launching of two more and held up the laying 
down of two new keels. 

Much has been heard in the last few weeks of 
the threat to British shipping of the increasing 
world tonnage sailing under “flags of con- 
venience.” Sir William Currie, chairman and 
managing director of Peninsular and Oriental 
Steam Navigation Company, had a good deal 
to say on this subject last week in his annual 
statement. Sir William emphasised that when 
the next shipping slump occurs those companies 
which bear their national responsibilities on 
taxation and social services will find it difficult to 
compete on price. “ Flags of convenience ” 
now rank third to the U.K. and the U.S. among 
the world tanker tonnage and are becoming 
increasingly important in dry cargo as well. It 
is clear that Sir William does not himself lean 
towards adapting a “flag of convenience” 
policy, partly for reasons connected with British 
shipping tradition and partly because there is no 
taxation advantage in setting up a foreign 
subsidiary for registration purposes. The possi- 
bility of setting up a subsidiary company within 
the Commonwealth is not mentioned in the 
speech—an omission which might prove sig- 
nificant. 
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Rolls-Royce Conways for Canada 


The announcement by Trans-Canada Air Lines 
that they have ordered four Douglas DC-8 air- 
liners, with an option on two more, to be 
powered by Rolls-Royce Conway by-pass turbo- 
jets, is perhaps the happiest piece of British 
aeronautical news since Capital Air Lines ordered 
Vickers Viscounts. The first four aircraft are to 
be delivered in 1960, and the other two—if the 
order is confirmed—will follow a year later. 

The Conway will be the first British turbo-jet 
to power an American air-liner. It has been 
selected by Trans-Canada in preference to the 
Pratt and Whitney J.75 turbo-jet as the power 
plant for their DC-8 aircraft because (1) it has a 
lower first cost; (2) is lighter in weight and 
therefore offers the prospect of 300-400 miles 
additional range, or a higher payload; (3) on the 
transatlantic route for which these aircraft are 
destined, the Conway installation promises a 
slightly lower operating cost; and (4) 15 years of 
close contact between Trans-Canada Air Lines 
and Rolls-Royce Limited, and the satisfaction 
they have obtained from the Merlin and Dart 
engines, have bred confidence in Rolls-Royce 
products. This, in fact, must be considered a 
decisive factor when it is remembered that the 
Conway has no service experience. 

In order to provide the necessary background 
of flying hours, the British Government have 
promised their support. The Conway will be 
ordered for installation in a four-engine bomber 
—as yet unspecified. Without such operational 
experience, Rolls-Royce would not be prepared 
to supply Conways to the Douglas company. 
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It is expected both by Rolls-Royce Limited and 
by the Douglas Aircraft Company Incorporated 
that other prospective DC-8 customers will 
follow the lead set by Trans-Canada and specify 
Conway engines. 


x * * 
Bristol Turbo-jet 


Bristol Aero-Engines Limited also hope to enter 
the American commercial aircraft market with 
their Olympus turbo-jet, and have recently been 
discussing with the Boeing Airplane Company 
its possibilities for both the domestic and inter- 
continental versions of the Boeing 707 air-liner. 
So far, no definite agreements have been 
announced. 

The Boeing Company are themselves interested 
in the Conway. The developed performances of 
the three rival engines—the Olympus, the Conway 
and the Pratt and Whitney J.75—are all shrouded 
by security restrictions, but it is understood that 
they will be closely competitive. The Bristol 
Company claim that the Olympus has _ the 
advantage over the other two in specific fuel 





Ruston and Hornsby gas turbine installed in 
the Admiralty test house, Pyestock, for heavy fuel 
combustion chamber research. 


consumption. Bristol, however, are likely to be 
at some disadvantage in the commercial market 
because, as yet, they have no real operational 
background with turbine engines, either jets or 
turbo-props, although they have accumulated 
many development flying hours on both Olympus 
and Proteus engines. That such development 
flying is not necessarily sufficient to reveal all 
possible snags has been shown by the recent 
experience of B.O.A.C. in route-proving trials 
with the Britannia over the South African route 
in heavy cloud, during which momentary engine 
cuts have occurred due to the accretion of water 
or ice in One or more combustion chambers. 

The Bristol Company state that modifications 
to the Proteus air-intake and combustion 
chambers, and an automatic relighting system, 
which are expected to overcome the trouble, 
should be incorporated by the end of the month; 
and that there is still a reasonable prospect that 
B.O.A.C. will be able to adhere to their plan for 
putting Britannias into commercial operation 
this summer. 
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Making Best Use of Gas Turbines 


Once upon a time many people thought that gas 
turbines would soon replace reciprocating engines 
as prime movers in all but the most exceptional 
cases. This may still prove to be true, but 
meanwhile it is important to find those appli- 
cations and circumstances in which the gas 


turbine can already show an advantage. By 
developing a robust and flexible unit, the TA 
750 to 1,000 kW turbine, Ruston and Hornsby, 
Limited, of Lincoln have made best use of this 
opportunity. 

At a recent Press conference, Mr. G. B. R. 
Feilden, the company’s engineering director, 
said that during the marketing of an engine, it 
was often found that the purposes for which it 
had originally been conceived were superseded 
by other applications not previously foreseen. 
This has been especially true of the Ruston 
engine, which has proved unexpectedly to be in 
particular demand for installations requiring 
both power and process heat. He also observed 
that the gas turbine was complementary to the 
Diesel engine rather than a competitor, and could 
perform tasks which before would not have been 
attempted. The gas turbine was a weak-mixture 
machine; the dew point of the exhaust gas was 
lower than in a boiler or internal-combustion 
engine, and the exhaust still contained some 
oxygen; this could be used in an afterburner to 
provide heat for boilers or other processes. On 
simple thermal efficiency the Diesel engine held 
the lead, but the Ruston turbine with exhaust 
heat recovery used in conjunction with an 
Economic boiler could attain efficiencies of 
70 per cent. by use of the exhaust gases directly 
and 79 per cent. with reheat, which were 
unsurpassed. 

What characteristics help to make the Ruston 
turbine so adaptable? Primarily, it is its capacity 
to burn a wide range of fuels: methane in natural 
or sewage gas, peat, coal-tar, gas-oil and later 
perhaps the heavier grades of oil; the accom- 
panying illustration shows a unit for heavy-fuel 
combustion chamber research in the Admiralty 
test house at Pyestock, Hampshire. It might 
also use the heat from a nuclear reactor, directly 
without heat exchangers, by means of the closed- 
cycle helium system; little alteration to the basic 
unit would be necessary, though the compressor 
compression ratio would fall from 4:1 to 2:1. 
Another contribution to versatility is the method 
of fixing inlet and outlet ducting which can be 
rotated on the flanges to point in various 
directions, thus simplifying installation; the 
unusual position of the ducts in the Pyestock 
plant can be seen from the illustration. Other 
features of the engine are the use of kinematic 
construction to permit differential expansion on 
heating up; a comprehensive air cooling system 
bled from half-way along the compressor; and 
an elbow combustion chamber, which is a simple 
and convenient means of directing the air flow 
to the burner without creating sufficient draught 
to blow the flame from the nozzle. 

It is not surprising that the turbine is in 
demand. Thirty-six engines have been ordered, 
the latest by the Admiralty, with 13 already 
installed or in transit; 17 are for export and 
18 will be equipped with waste-heat recuperation. 
Each engine is fully tested before it leaves the 
factory and a test house has recently been 
built for this purpose, together with a propane 
plant. This will supply gas, diluted with air to 
give a calorific value corresponding to that of 
the various gases on which engines will operate. 
We hope to describe the two new installations 
in a subsequent issue. It may be of interest 
that the prototype turbine, the 750 kW 3CT 
engine, which first ran in 1949, is still in operation 
and is used extensively for testing. 
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Setting a Standard 


_ In technical education as in any other field it is 


necessary to decide exactly what is wanted before 
steps can be taken to carry it out. The Govern- 
ment have therefore been wise to create the 
National Council for Technological Awards 
as a prelude to their plans for increasing the 
number of technologists in this country. The 
Council has been set up as an independent 
self-governing body to establish and administer 
technological awards of high standing having 
a national currency and available to students in 
technical colleges who successfully complete 
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courses approved by the Coun To 
this aim it is required to form. i a 
for the courses which will lead 1: ~ 


Diploma of Technology; this wi aan 
* Dip.Tech.(Eng.)” for engineer , and simpy 
“ Dip.Tech.” for other technol -s. “id 

In announcing publication 0) «»¢ 
‘““ Memorandum on the Recogni:_ of on 
in Technical Colleges leading to Diploma | 
Technology,” which gives details ./ the Seed 
the courses and conditions admission 
Lord Hives, first chairman of ‘he Council 
said that there would be two honours classes, 
first and second, and that studenis successfully 
completing the course would nornully reach the 
level of second class honours; others would be 
considered for award of the Diploma at pass 
level. Though of comparable stand ing to univer- 


sity courses, the Diploma course would be more 
closely related to industrial training, but would 
be more broadly based than Higher National 
Courses. The period required for academic 
studies in a technical college would not be 
less than three years full-time or four years 
sandwich, but in any case the total requirement 
would be not less than four years including at 
least one year in industry. The minimum age 
for admission would be 18. These were. 
however, the bare bones of the scheme and, as 
Sir Harold Roxbee Cox observed on the same 
occasion, the Council would have to depend on 
“case law” for future developments. 

Lord Hives was optimistic about the response 
to these proposals; already, he said, applications 
had been received from colleges and some courses 
had already been started. However, though it is 
not the task of the council to decide how the 
standards set are to be attained, it is necessary 
to be realistic and it is difficult to see at present 
where staff of adequate calibre and in sufficient 
numbers, and accommodation, are to be found. 
Moreover, it is important that the senior engi- 
neering institutions support the plan; although 
they are represented on the Council, they cannot 
as yet commit themselves to accepting the Dip. 
Tech.(Eng.) as qualification for membership. 
Nevertheless, the work of the Council must in 
the long run prove useful, for standards of some 
kind are essential. In his Presidential Address 
to the Association of Teachers in Technical 
Institutions, Mr. A. K. Brown said: “ By setting 
and maintaining high standards the Council can 
ensure that this new award will be accepted as a 
valuable and desirable qualification for the 
technologist, equal to and superior in usefulness 
to a university degree.” 


ss @& = 


Mr. Frank Perkins, chairman and managing 
director of F. Perkins Limited, and one of last 
year’s vice-presidents of the Society of Motor 
Manufacturers and Traders, has been elected 
President of the Society for the ensuing twelve 
months, in succession to Dr. F. Llewellyn Smith, 
managing director of the motor car division 0! 
Rolls-Royce, Limited. Born on February 26, 
1889, Mr. Perkins was educated at Rugby School, 
and at Cambridge University where he took @ 
degree in engineering. He formed his own 
firm, F. Perkins Limited, at Peterborough in 
1932, to manufacture high-speed Diesel engines 
from his patents. He foresaw the world-wide 
demand for Diesel engines which would arise 
in the present post-war period and, with the 
completion of a new factory at Peterborough 2 
1947, his company has developed into onde 
the leading manufacturers of lightweight Diesels. 

Mr. A. M. Holbein is resigning as managing 
director of D. & C. and William Press Limited. 
in order to be able to devote su!’ cient time (0 
the work of the Federation of Civ! a 
Contractors, of which he has een elect : 
President. He will, however, continue Fa 
active director of the company anc of Demo o 
and Construction Limited. The  °w — 
director of D. & C. and William “ress W! ” 
Mr. Andrew Morrison, M.! hE. 7 
joined the firm in 1952, and whe  *s previo’ Oi 
general manager of the An iranian 
Company, Limited, in Abadan. 
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ALCULATING GAS-TURBINE 
PERFORMANCE 


R. iD METHOD FOR FINDING CONDITIONS OF 
OPTIMUM EFFICIENCY 


By W. R. Hawthorne, M.A., sc.D.* and G. de V. Davis, B.E.* 


A method is described for estimating the perform- 
ance of gas-turbine cycles with varying degrees of 
intercooling, reheating and regeneration. For 
given temperatures and component efficiencies 
it is shown that the pressure ratios for optimum 
efficiency and work, and the values of optimum 
efficiency, etc., can be rapidly determined by a 
graphical method. Some examples illustrating 
results obtained with the method are included. 


METHOD OF ANALYSIS 


The calculation of the performance of gas 
turbines is a straightforward process once the 
efficiencies of the components can be estimated. 
There are, however, many instances in which 
comparisons are required of cycles with differing 
arrangements, pressure ratios and component 
efficiencies, etc. For these comparisons approxi- 
mate methods may often suffice, and the use of 
graphical procedures may be justifiable. This 
is particularly the case when, with other con- 
ditions fixed, the pressure ratio for maximum 
efficiency is to be determined. 

The calculation of the thermodynamic per- 
formance of a gas turbine depends on a 
knowledge of the magnitude of the efficiencies 
and irreversibilities in the actual processes. 
These are estimated from experience, guided by 


* Professor of Applied Thermodynamics, University 
of Cambridge. 

+ Research Student, Department of Engineering, 
Cambridge. 
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Fig. 1 Enthalpy-entropy diagram for a simple 
gas-turbine plant—(CBT). 
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detailed knowledge of the processes in the various 
components. With the help of enough of this 
knowledge, and the results of tests of the actual 
components and tables of the properties of the 
working fluids, calculations of the performance 
can be made to any desired degree of accuracy. 
To explore the behaviour of various types of gas- 
turbine plants, less detailed analysis is often 
sufficient, and the assumption of constant specific 
heats over the whole or parts of the process is 
often adequate. 

To illustrate the development of the method 
some simple cycles will be treated, assuming that 
the specific heats are constant and that the 
increase in mass flow due to addition of the fuel 
in the combustion chamber can be neglected. 
Each analysis will, however, be introduced in 
such a manner that accurate tables of properties 
may be used. Losses in ducting, heat exchangers 
and combustion chambers will be neglected, 
although later they will be allowed for by a 
method justified in an Appendix. 

For actual gas turbines, since the processes 
are irreversible and generally not cyclic (except 
in the closed-cycle arrangements), the tempera- 
ture-entropy diagram is of little value, and the 
processes are best represented on the enthalpy- 
entropy diagram. 


Nomenclature 


(B) indicates the presence of a combustion 
chamber in the gas-turbine plant, (C) a compres- 
sor, (1) an intercooler, (T) a turbine and (X) a 
regenerator. 


G specific heat at constant pressure, 

Cy specific heat of fuel, 

7 ratio (fuel mass flow/air mass flow), 

h enthalpy, 

k ratio of specific heats at constant pressure 


and constant volume, 
number of intercoolers present plus one, 
number of reheaters present plus one, 
pressure, 
pressure loss, 
enthalpy change, 
= pressure ratio, 
entropy, 
= absolute temperature, 
= work done or produced, 
- efficiency. 


Subscripts 


) 
Is 29 *** Bs | i H 

- points on a gas turbine cycle. 
a, b, m,n} P 8 y 


sv 


Sqr rs pvrs 


e compressor. 
fuel. 
m OT max. Maximum. 
. isentropic conditions. 
© at temperature T. 
t turbine. 
~ regenerator. 


SIMPLE GAS TURBINE 


The processes in a simple gas-turbine plant 
comprising compressor (C), combustion chamber 
(B) and turbine (T), are shown on an enthalpy- 
entropy (h-s) diagram, Fig. 1. 

Compression occurs from 1 to 2 with an effi- 
ciency 7, defined as 

hos es h, 
Ne hy a h, e ° ql) 
Combustion at slightly decreasing pressure occurs 
from 2 to 3, and expansion from 3 to 4 with an 
efficiency 7; defined as 
_ haa he 


a hs oe Nas : : @) 
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Fig. 3. Values of g plotted against r * for 
(CBT) plant. 
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Fig. 4 Enthalpy-entropy diagram for (CBTX) 
gas-turbine plant with a regenerator of unit 
effectiveness. 
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Fig. 5 Values of g plotted against r * for 
three types of plant. 


The work done in the compressor per Ib., 
W,. = h, — h,. The work done in the turbine 
per lb. W; = 4; — Ay. The net work output 

=(1 + f)(h, — hy) — (hg — hy) where f is the 
ratio of mass flow of fuel to that of air. 

Assuming no heat losses and perfect combus- 
tion, the enthalpy balance in the combustion 
chamber gives : 


(1 +f) (As — Ag) = (hy — hy) 

+ f£ (Cy (Ty — T) — hyp) (3) 
where hi, is the enthalpy of combustion per 
pound of fuel at temperature T and pressure 


Po, Ty is the temperature of the fuel, and C;, is 
its specific heat. 


Hence : 
hh, —h [Cy (Ty — T) — Ary — (hy — Ay) 


- (4) 


was be 
* 14s 
and approximately, 
hs — h, = — fly = f (heating value of fuel 
per Ib. at constant pressure) = g (5) 
If the assumptions of constant specific heats, 
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no pressure loss in combustion, and negligible 
value of f are made, the work done in the com- 
pressor becomes : 


W,. = (In, — hy) 
Ne 


k—1 
_ GT, (2) i i]- C)T [re i 
Ne P, Ne 
(6) 
The work done in the turbine 
k-1 
: 1\ & 
Wi = nhs — hu) =n CrTs[1-(0) | 
(7) 
whence 
k-1 
turbine work T; /l\ * 
pence ana ; Ne 1 = (") (8) 
compressor work Ti 
where r = 2% — 72, 
Pri Ps 


Typical curves of the variation of compressor 
k-1 


and turbine work with r* are shown in 
Fig. 2. The difference between turbine work 
and compressor work is the work available for 
driving the load. This is also shown in Fig. 2. 


k-1 T 
It is zero when r=1 and r* =m (7). 
1 


Ts\ . 
Hence unless 7, (= is equal to or greater 
1 
k-1 
than r * the plant will not operate or deliver 
useful work. 


The useful work output 


k—1 
k-1 


CT, r* —1 [ Ty * 
Ww . =I Nt Ne @) r |: (9) 
r 


When T;, the temperature at inlet to the turbine, 

and T,, the temperature at inlet to the com- 

pressor are fixed, this may be differentiated with 
k-1 


respect to r * and the differential put equal to 
3 






_T, out 


s 
(3230...) FNGINEE RING 
Fig. 6 Enthalpy-entropy diagram for gas-turbine 


plant with a regenerator of effectiveness less 
than unity. 
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zero to find the maximum work output, which 


occurs when 
k-1 meer“ 
—— T 
r* = fs Ne T, ; - (0) | 


and is equal to 


% 2 
Wmax. <5 [fn aid 1] - GI) 
Ne 1 
In this simple analysis 7; and », are assumed to be 
independent of the pressure ratio. When 
ducting and combustion-chamber losses are 
allowed for by reducing the turbine efficiency, 
this is no longer true especially at low pressure 
ratios. Consequently, at low pressure ratios . - jetties. 
the turbine and useful work output will be , 
reduced and will reach zero at a pressure ratio : : — 
greater than unity, as indicated by the broken Fig. 8 Enthalpy-entropy diagram for gas-turbine 
lines in Fig. 2. Continuing with the analysis on Plant with intercooling, reheat and heat exchange 
the assumption that the ducting and compressor —(CICBTBTX). 
pressure losses may be neglected, and with the 
object of finding the pressure ratio for maximum 
efficiency for fixed T; and T, :— 


The value of q = hs — h, = C, (Ts — T:) 
C, (Tt, — Ty) — We. . IB 
k-1 
The value of g is shown plotted against r * in 


Fig. 3. 
When r l, q 


when 


G (T; > T)) ‘ W. 





(3230-.n.) 


Cc, (T; — T,); and q = 0 





k-1 
2 (r * — 1) (13) 


or when 





k—1 ha? a . 


rk =(l-a)+% =. (14) eee olin 
1 Fig. 9 Enthalpy-entropy diagram for several 
This point is shown as A on Fig. 3. stages of intercooling and reheating and a 
A straight line through A may be drawn inter- regenerator. 
secting the curve for W in two points for which 
WwW ‘ or when 
- has the same value. The maximum value of k-1 


[C, (T; Ty) ail WwW] r k 


. Wrmax. : . ° ¥? 1 
efficiency P is given by the line _— A ~ €, if, ~~ Bias : X a m0 
drawn tangent to the curve for W at the point B. rk 
From Fig. 3 the value of the pressure ratio cor- ; . 


responding to B, the point of maximum efficiency, : anl a 
is larger than the value of the pressure ratio at | Which on substitution and simplification gives 





maximum work, point C. a ai 2 
Now the efficiency oT) 6 6@heaue 
_W -. . (@- ) 1. 0 | 
« ¢,17.-—T)—W. etea: : 
and ; tate 
— Ci, ~2-%, is The algebraic solution of this is given by 
"CTs — T) — We se wt 
The maximum efficiency occurs when the differ- _r,, * — —— ua % ‘40 ; 
ential of this expression with respect to (pressure oo T; ' 
k-1 7) T, E 
ratio) * is zero; i.e. when ~ : - 
T 
‘ dW. ( — 1) 
cK &. — i ~ a-—— T, [ (2 ' :) La 7; 
d(r® ) ‘ Ts We 4 T; | : 
. dw; T, 
[C Pp (T; T;) _ WwW.) eo (17) e ° . (20) 


k-1 
a(r k ) where r,, is the value of the pressure ratio at 
maximum efficiency, and the maximum efficiency 


Nm is given by 


t, 
Ne Nt 
l- ==. ee 
(,,, =) 
GAS TURBINES W!''! 
REGENERATORS 
defined in 


Heat exchanger performance 
terms of an effectiveness 7,, whe! 


Temperature rise of c stream 





Fig. 7 Construction to @ “~ Temperature difference be ven hot and 

old stream at | 
R ket find maximum efficiency isis he le is obt: 7d by com 
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: X,, the effectiveness of which 


re: , 4 
= a or constant specific heat, this 
roo the py-entropy diagram shown in 
- ‘4,in he point x shows the state of the 
wing? p rom the regenerator to the com- 
bustion ch The work output is the same 
as for th ‘T) plant but the value of q is 
now equa ,e work done in the turbine. 

Hence | ficiency 1s ae 
W, — We r 
' i-——— “GR 
Wt . Ts 
Nt Ne T 
and is a maximum when pressure ratio r = 1. 


No regenerator can be used when T, > Tee 
ie.. when g for (CBT) X, is equal to that for 
(CBT). This point of intersection, Q, of the 
curves for g is shown in Fig. 5. Note that this 
always occurs at a pressure less than that for 
the point of intersection of q for (CBT) and W.. 

Fig. 6 shows the h-s diagram for a gas turbine 
with a regenerator of effectiveness less than unity. 


q C, (Ts T,) 
C, (T; — Td) + Cy (1. — Tz) (23) 


Now T T 
se” 2 
: 24 
% T_T, (24) 
and r ™ 
eaied x 
1 Ne T. —T, (25) 
whence 
g=W,+ (1 — nz) C, (Ts — T; — (Ts — T.)] 


te Wi + (1 "x) C, (Ts — T,) (26) 
The curves in Fig. 5 show the relation between 
the values of q for the three different plants. 
Note that all curves for g (CBTX) pass through 
the point Q. 
Equation (26) for qg(CBTX) may also be 
written 


q (CBTX) "2 W + [ns W. +d —) x 


{C, (T; — T,) — We} (27) 


The term in the square brackets is linear in 
r * and may be represented by the line AB 
in Fig. 5.* By symmetry this passes through P. 
The curve for gq (CBTX) is constructed by adding 
nz W to the ordinate of this line. 

Now 
wR Sree 
1(CBTX) ™~ 

tz We + (1 — 12) [Cp (Ts — Tr) — Wel 
WwW 
(28) 

The efficiency of (CBTX) becomes a maximum 
when 

Aaseeaiecthindisdadendengllidin atest ahaa 

Ne Ww. + (1 — Nx) [Cp (T; ite T,) at Ww.) 
is a maximum. 

The point of maximum value of the efficiency 
may be found by a geometric construction 
similar to that used to find the maximum for 7 
(CBT). In Fig. 7, AB is extended to cut the 
horizontal axis in C and the tangent CD is 
drawn to the curve for W. D is then the point 
of maximum efficiency. When the regenerator 
effectiveness 7, = 0-5, the line AB is horizontal 
and the point of maximum efficiency of (CBTX) 
and the point of maximum work occur at the 
same pressure ratio. The pressure ratio for 
maximum efficiency of (CBTX) is always less 


than the pressure ratio for maximum efficiency 
of (CBT). 


GAS TURBINE WITH INTERCOOLING, 
REHEAT AND REGENERATOR 
(CICBTBTX) 

The enthalpy-entropy diagram for a plant 
with intercooling, reheat and heat exchange is 
shown in Fig. 8. It will be assumed that each 
turbine has the same efficiency, 7. A similar 

assumption will be made for the compressors. 


* Note that the ordinate at A _ equals 
(1 — nz) Cp (T; — T)), and that at B, where 
W. = Cp (T; — Ti), is given by nz Cp (Ts — T)). 


TABLE I 


; 4 
Calculations of W, and W for Ts = 1,200 deg. F.; T, = 68 deg. F., m = 4,n = 2,7, = 0-87, ny = 0-91, 2 = 0-148 


a — - -_ -_ 


r 5 10 15 20 2s 30 
| —_ -_ - _ -_ a SS 
Vr 1-496 1-778 1-968 2-115 2-236 2-338 
hy 126-18 126-18 126-18 126-18 126-18 126-18 
mn 1-2813 1-2813 1-2813 1-2813 1-2813 1-2813 
Pr,” 1-9168 2-2781 2-5216 2-7099 2-8650 2-9957 
hag 141-62 148-83 153-21 156-25 158-94 160-98 
u 
r| 17-75 26-03 31-07 34-56 37-66 40-00 
. 4-26 8-52 12-78 17-04 21-30 25-56 
Vit 2.064 2-919 3-575 4-129 4-615 5-056 
hy 411-82 411-82 411-82 411-82 411-82 411-82 
Pr, 82-83 82-83 82-83 82-83 82-83 82-83 
Pr,* 40-131 28-376 | 23-169 20-061 17-948 16-383 
hy 
336-59 305-37 288-39 276-87 268-50 261-44 
a) 68 - 46 96-87 112-32 122-80 130-42 136-85 
u 
2 35-50 52-06 62-14 69-12 75-32 80-00 
Mi 
2 32-96 44-81 50-18 53-68 55-10 56-85 
| 
* The correspond to those used in reference (10) to determine the pressure changes occurring in an isentropic process. 
TABLE Il.—CONDITIONS AT OPTIMUM EFFICIENCY. 
A 
I 1,200 deg. F.; T, = 68 deg. F.; m= 4; n = 2; n, = 0-87; 1, = 0-91; “= = 0-148. 
R Optimum cycle A Comp. work 
e pprox. p.r. at Compressor . a 
’ efficiency opt. efficiency work Output work Output work 
Per cent. kW) Ib. kW/Ib. 
44:8 6-0 84-18 76-39 1-102 
42-9 9-0 103-00 90-75 1-135 
40-9 10-4 112-08 95-39 1-175 
39-8 13-0 122-42 101-93 1-201 
38-6 15-0 130-68 105-73 1-236 
37-8 17-9 137-39 109-74 1-252 
36-9 19-8 147-31 113-75 1-295 
35-9 22-0 151-78 114-38 } 1-327 
35-4 24-0 160-79 117-97 | 1-363 
33-6 30-0 170-15 120-08 1-417 
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The compressor work: 
W. =hh—hh+ha—h, 


k—1 
k—t 


ie 
+n “1h 


The turbine work: 
Ww; = hs — hy + ha — hy 
k-1 


wor. [fi—(2)*} 


Et-(2)"}] 
+ i — : 0 
Ts \ = 6% 
The enthalpy change during combustion 


q = hs — h, + ha - hm 
h, a h, = (hy ae hy) T h, is hm, = (hy . hy) 


a =T1—Tr— (1. — TD 
P 
+ (T; em fe — (T; - Tn). Gl) 
Now 
k-1 
Ba 1afi-(2)"} 
Ta ; ” {! = (2) 
k-1 
T; 1 Pr 
a wets -{(28) = i} (33 
Tp ne APs ) 
and 
k-1 


Tm Pm ke 
i {1 _ (2) }. 34 
T; 1 Ps (34) 
Making substitutions for T,, T,, and T,, in 
equation (31), 


k=! 
q 


"ity a v=) To[I eo ~1}] 


k 


etx [i—nfr-() }] 
‘ 


1 
= 
~%, [1 ~n{1- = Pe) \]+ a 
Ps DP j 
. ‘ « a 
; W,— W 
The plant efficiency » = —* — f 
To find the pressures for intercooling and 
reheating for maximum plant efficiency, the 
efficiency may in turn be differentiated with 


respect to ?* and 2 


, keeping all other variables 


m 1 
constant. The differential is then put equal to zero. 
For example, 





dy } 1 d(W; — W.) 
i a eo 
a(?) k d(?*) k 
Pm Pm 
W: — We dq 
—— 7 kei’ (36) 


This equals zero when 
d(W if W.) dq 





eo ere ee 
“ey a(t)! 
Pm Pm 
Making substitutions and differentiating 
k—-1 
1 Ps AF) Tn 
mCypTs E es, — 7, 
> 
k—1 
oni eet 
1 (=) 
Bs ie 
—— \Pm 
pt 


(38) 
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Conditions for Fig. 10. 
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p n, = 0-95 
1 4 2 0-148 1,600 54-4 
2 4 2 0-148 1,200 44-8 
} 4 2 0-200 1,600 $2-1 
4 4 2 0-200 1,200 42-4 


Fig. 10 Efficiency plotted against regenerator 
effectiveness for various temperatures. 
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3 2 1 0-200 1,600 46-9 
4 2 1 | 0-200 1,200 36-3 


Fig. 11 Curves for one stage of intercooling and 
no reheat, for two temperatures. 
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Conditions for Fig. 12. 
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1 3 2 0-148 1,200 44-1 
2 y 2 0-148 1,200 42-3 
3 2 1 0-148 1,200 39-0 
4 1 i 0-148 1,200 37-2 


Fig. 12 Curves showing the effect of varying the 
number of stages of intercooling and reheat. 


or 
(k=! 
] Pm °( k Ts 
t-~—@ git) Tl — a1) 
—_— 4 s 
r k 
(39) 
or 
k 
Pm Ta (1 — 9 %m)724-D i. 
/ 
Pa [ Ts (1 — ») 
where r = the pressure ratio — 72, 
Ps 


Similarly for Po the maximum plant efficiency is 


1 
obtained when 
k 


Po b oe 5 a 
Ps [Pi-10-9)] x vr. 


Pr 
(41) 


For plants with regenerator effectiveness, 7,, 
of unity, T, = T, and T, = Ts, the pressure ratio 
for optimum intercooling and reheat is the square 
root of the overall pressure ratio. Under these 
conditions the efficiency is ae 


_Wr* 


(7) 
Nt Ne T, 


i.e., larger than the efficiency of the (CBT) X; 
cycle at the same pressure ratio. For other 
conditions, values of intercooling and reheat 
pressures may be obtained from the equations by 
substituting approximate values of the plant 
efficiency with subsequent successive substitu- 
tions. 


ANALYSIS OF VARIOUS GAS-TURBINE 
CYCLES 


Consider a gas turbine with (m — 1) inter- 
coolers, (n — 1) reheaters and a regenerator. 
Assume that the enthalpy-entropy diagram is 
similar to that shown in Fig. 9. The tempera- 
ture at entry to all the m compressors is the same, 
as is the work done in each of them. Similarly, 
the entry temperature and work for each of the 
n turbines is the same. It is assumed that the 
flow in the turbines is the same as that in the 
compressors. From the diagram Fig. 9, 

q=h— hy + — W, . (43) 


qg= I! 





(42) 


where W,; is the sum of the work in all the 
turbines. 
Therefore 


q = qi — nz) (hs - h,) 


-W, [1 —( »)(~ A] 
fe 


where W, is the sum of the work in all the 
compressors, W = W; — W,, and 7, is redefined 
} h : . : 
as . h which is slightly different from the 
ae 2 
earlier definition if the effect of varying specific 
heats is taken into account. 


ie = 
7 W 


l 1 
(1 — nz) (hs—h,) + W- [1 — (1 — 7) ( r } 
; m n 
WwW 


tees x 
r (1 =) (45) 
n 


This expression also lends itself to a graphical 
method of determining the optimum pressure 
ratio. The minimum value of the first term on 
the right-hand side of equation (45) can be 
found by plotting W against W, and drawing a 
tangent to the curve for W from the point on 
the W,. axis which is given by 


LP I Ver 


hs — h, l 1 
— Pe + =) 
7) (, n 


It will be noted that the pressure ratio for 
maximum work and maximum efficiency coincide 


when 
(1 — nz) (=~). . (47) 
m-n 


Then 


(46) 


The above method will not necessarily give the 
most efficient cycle which can be obtained for 
given thermodynamic conditions, since for 
optimum efficiency the pressure ratios across the 
compressors may not necessarily be equal. As 
can be seen from equation (41), however, the 
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-ERING 
error is small when regenerators © oh 
ness are used. The same applies 4¢ — 

To take account of the duct | -s, ete = 
possible to use the method giveni _¢ Appendis 
in which the values of 4p in ©. component 
are summed, and the total loss i: troduced 
inlet to the first turbine as the foli: | | “ 
shows. —— 

NUMERICAL EXAMP. £S 

Consider first a plant in which , 4,n =). 

ne = 0-87; m = 0-91; BAP 


)° 148; T, 

1,200 deg. F.; T, = 68 deg. F. The cz ions 
for determining W, and W are ae 
Table I. The volume, Gas Tables, referred to 
in the final entry of the bibliography is yseq 
for the properties of air. The pressure at inlet 
to the turbine for any given compressor pressure 


ond ak A 
ratio is reduced by P 0-148 so that 


Ap 
n=r(1- 0-852 r, where r is the com. 


pressor pressure ratio and r; the turbine expan. 
sion ratio. It should be noted that these pressure 
ratios are slightly incorrect since in the analysis 
the intercooler and duct losses are transferred to 
the turbine inlet. However, as the Appendix 
shows, the value of the compressor work js 
unaffected by this analytical device. 

On the curve of the figures for W against W,* 
from Table I, tangents are drawn from points 
determined by equation (46) to determine values 
of W. for optimum efficiency. Values, at the 


optimum efficiency, of W,, W, w and efficiency 


are given in Table II. The efficiency is plotted 


against regenerator effectiveness in Fig. 10, 
curve 2. 

A further series of calculations have been 
made for T; 1,600 deg. F. and the results are 
also shown in Fig. 10, curve 1. 

The effect of varying the pressure loss is also 
shown in Fig. 10, in which curves 3 and 4 are 


Ap 


drawn for © 0-200 instead of the value of 


0-148 used for curves | and 2. 

For a similar cycle in which m = 2 anda =|, 
i.e., one stage of intercooling and no reheating, 
Fig. 11 has been prepared. This is drawn for 
Ts 1,600 deg. F. and T, = 1,200 deg. F. To 
show the effect of varying the number of stages 
of intercooling and reheat, Fig. 12 has been pre- 


A 
1,200 deg. F. and © — = 0-148 


These curves show clearly the advantages to be 

gained by increased intercooling and reheating 

assuming no penalty is incurred in increased 
k-1 

* W. is used as abscissa instead of rk for 


pared for T; 


Cp T; (rk — 1) 
Ne 


convenience. As We = , this is 
k—1 

equivalent to using r * with change of scale and 

origin. 


h| 
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Fig. 13 Enthalpy-entropy diagray showing te 
effect of ducting los: 
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pressure Fig. 10 shows, however, that 
these ad\ . may easily be lost if pressure 
losses are ed. The great increase of cycle 
efficiency nereased T, is shown also in 
Fig. 10, @ phasises the value of techniques 
such as 6 oling which may permit the use 
of higher ; nperatures in the turbine. 
CONCLUSION 

The gi cal method outlined enables a 
number < calculations of gas-turbine cycle 
efficiencies be performed quickly. The 
degree of accuracy is that suitable for project 
calculations in which the influences of varying a 
number of parameters have to be rapidly 
assessed. Pressure losses may be satisfactorily 
allowed for. The few examples given illustrate 


the important influence of regenerator effective- 
ness, Maximum temperature, pressure losses and 
number of stages of intercooling and reheating 
on the gas-turbine power plant. 


APPENDIX 
Effect of ducting losses on performance 


Any irreversibility occurring in parts of the 
plant other than the turbine or compressor may 
be considered to be due to a drop in pressure at 
constant enthalpy. Taking as an example a 
plant with one stage of intercooling and one of 
reheating, an enthalpy-entropy diagram may be 
drawn for such a plant in which there are no 
ducting losses, as in Fig. 13, and in which the 
process is described by points 12345678. When 
ducting losses occur and if none of the tempera- 
tures are changed, the process may be shown 
as 123’ 4’ 5’ 6 7’ 8’. 


Px Py . Ds Py 
if 


Now as 
Ps Ps Ps Ps’ 


Since T, = Ty and Ty = Ty this condition will 
be satisfied if the efficiency of the process 3—4 is 
the same as that for 3’—4’, and if the specific 
heats are constant. With similar conditions for 
the efficiencies of 5-6, 5’-6’ and 7-8, 7’-8’ : 


Ps’ Py Ps’ Pe’ | id Ps’ 
Ps Ps Ps Pe P2 Ps 
SINCE Ps — Ps, Py’ = Ps’, ANA Pe = Pz, Po’ = Pr’. 


Hence the process 123’ 4’ 5’ 6’ 7’ 8’ will have the 
same work output and change in enthalpy in the 
combustion chamber as process 12345678 with 
the same compressor and turbine efficiencies. 
To achieve this, it is necessary that the turbine 
exhaust pressure be lowered from ps to py’, 
where 

Ps Ds 


_ In practice the exhaust pressure is generally 

fixed so that the plant with the intercooler pres- 

sure loss has the turbine exhaust condition shown 

as 8 in Fig. 13. Hence its turbine work is 

reduced below that of the equivalent plant 

a by an amount hy-hy B.Th.U. 
r le 


Suppose that a pressure loss occurs only in the 
interco. irom 3 to 3’ and write yn 1 — = 
Ps Pp 
where the ratio of the pressure loss to the 
7 ure in the intercooler system, then 
4 Pp 
Ps p- 
=e nclusions may be drawn for losses 
— any other part of the plant such as 


en chambers, ducts or regenerators. 
e ¢ these losses may be shown as a 


- uc vork in the turbine of an equivalent 

-_ > such losses, and with the same 

emp ind efficiencies in compressors and 
te © by A 

turb ternatively all the values of —” may 

be s 


ving the result that 


= product (1 — =) 
$ Dp 


ek A 
which if the values of are small, gives the 
result 
nt oe F 
Ps Pp 


The cycle calculation may now be performed 
py a pressure at the turbine inlet of p,’ instead 
Oo Ds. 

The junior author would like to make 
grateful acknowledgement to the Trustees of 
the Australian Services Canteens Trust Fund, 
for the scholarship. 
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CAMBRIDGE UNDERGRADUATES VISIT 
INSTRUMENT-MAKING WORKS 


In their final year science undergraduates at 
Cambridge University are invited to an “At 
Home” held by the Cambridge Instrument 
Company, Limited, in Chesterton-road, so that 
they may see something of the manufacturing 
methods of the firm and examples of its products. 
Heads of colleges, teaching staff, research workers 
and senior laboratory assistants of the University 
are also invited, together with local dignitaries 
and certain graduates in the district. This year, 
in which the company celebrates the 75th anniver- 
sary of its formation, the visits were arranged 
for the afternoons of Wednesday and Thursday, 
April 25 and 26. 

The Cambridge works are now devoted mainly 
to the construction of industrial apparatus, 
physical instruments and apparatus for special 
applications. Electrical instruments and appa- 
ratus are generally made in the Company’s works 
at Muswell Hill, London, and another works 
in the London area, at North Finchley, is 
devoted to the production of instruments and 
apparatus for mechanical thermometry. The 
head office and showrooms are at 13 Grosvenor- 
place, London, S.W.1. Examples of the pro- 
ducts of the two London works were exhibited 
and demonstrated during the visits, in addition 
to those made at Cambridge. 

Of particular interest was the research depart- 
ment which forms a large and important part 
of the works. In addition to investigations 
necessary to the design of new instruments, 
much development work is carried out here up 
to the stage of industrial use; a number of 
prototype instruments in course of development 
could be seen. The main instrument assembly 
shop is divided into two portions dealing, respec- 
tively, with industrial and scientific instruments. 
The former include temperature indicators and 
recorders, other than those of the expansion 
type, which are made in the North Finchley 
works. One of the demonstrations arranged 
in the assembly shop showed vibrographs, 
accelerometers, stress recorders and other instru- 
ments employing a system of marking with a 
metal stylus on celluloid tape which does not 
involve cutting or scratching the celluloid, the 
material being merely displaced. 

The main machine shop is divided into four 
bays, one of which is devoted to work in connec- 
tion with thermocouple and_resistance-type 
thermometers. Capstans and automatics for 
small parts are accommodated in a second bay 
and the heavier machine tools, including millers, 
a horizontal boring machine and multi-spindle 
drilling and tapping machines are located in a 
third bay. Other machine tools are provided 
in the tool room where tools and jigs were shown 
under construction. The remaining bay is used 
for grinding and polishing and sand-blasting 
operations. Other departments of the works are 
devoted respectively to heat treatment, electric 
wiring and assembly, and enamelling. In the 


electrical wiring shop, the winding and testing 
of instrument coils and the mounting and 
suspension of indicators and recorders are carried 
out. In the enamelling shop lacquering and 
enamellingof instrument parts is done by spraying, 
and castings and fabricated parts are prepared for 
enamelling. The drying oven used in _ this 
department is of the infra-red type and the 
work is traversed through it on a variable-speed 
conveyor which ensures a smooth and uniform 
finish. 

The gas analysers, which form an important 
section of the company’s business, generally 
function on the thermal-conductivity principle. 
The construction and adjustment of the katharo- 
meter units for these instruments was shown in 
progress in the gas-analysis department of the 
works. In addition to measuring units for carbon 
monoxide, carbon dioxide, hydrogen and 
dissolved oxygen, humidity recorders, micro- 
vacuum gauges, etc., are also made in this 
department. The method of bulk standardisation 
employed is noteworthy. The testing and stan- 
dardisation of much of the apparatus made in 
the works, particularly that for temperature 
Measurement and electrical standardisation, is 
carried out in the test room. The instruments 
under test at the time of the visit included thermo- 
electric and resistance temperature indicators 
and recorders, radiation and disappearing- 
filament pyrometers and illuminated moving- 
scale instruments; several other types of instru- 
ments such as electrometers, fluxmeters and a 
textile extensometer were demonstrated. 

As the reputation which the company has 
achieved for the quality of its products still 
depends to a large extent on high-class craftsman- 
ship the method employed for training apprentices 
may be referred to briefly. Boys enter the works 
at the school-leaving age and usually spend about 
a year in the apprentice department. Here they 
are taught simple hand and machine operations 
and workshop processes such as soft and hard 
soldering, hardening and tempering. In general 
the work during the first year is applied to the 
production of hand tools which the apprentices 
retain for their own use. Under the supervision 
of an experienced craftsman the boys acquire 
sufficient knowledge to be useful in the shops 
where they continue their apprenticeship for 
another five years. It will be obvious that the 
preliminary training enables those boys who have 
no natural aptitude for engineering work to be 
diverted to other employment at an early stage, 
thus avoiding waste of effort, time and material 
as far as possible. In general from 12 to about 
20 boys enter the works each year for preliminary 
training and not more than three or four of 
them, on an average, fail to complete the full 
course. 

At the present time the company’s employees 
number over 1,100 of whom about half are 
occupied at Cambridge. 
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THE FORMABILITY OF 


By D. A. Barlow, M.SC.* 


Continued from page 332 


SECTION Ill: BENDING 


This process (Fig. 12) includes bending of sheet, 
sections and tube in three-roll, three-point loading 
and wrap machines, also straight flanging using a 
punch and die or rubber die press. Three-roll 
machines are used for large radius curves, the 
minimum radius being generally determined by the 
design of the machine rather than by the material. 
In three-point loading, the maximum bending 
moment is at the mid-point, so that although fairly 
uniform bends are obtained by the use of suitable 
formers, * peaking and fracture at the mid-point 
may occur before the remainder of the material has 
conformed to the radius—this applies particularly 
to the high-strength alloys which do not work harden 
rapidly. Wrap type machines have the advantage 
that an accurate bend is produced and peaking is 
prevented. The minimum radius obtainable is 
limited by the ductility or buckling of the part, and 
the formers and guides can easily be designed to 
support the sections so as to minimise buckling. 


STRUCTURAL SECTIONS AND OTHER 
OPEN SHAPES 

Since aluminium alloys are generally more ductile 
in compression than in tension, fracture when it 
occurs is usually in the outer fibre in tension. The 
common structural sections can be classified accord- 
ing to whether they fail in tension or by buckling 
(Fig. 13). Referring to Fig. 13, Class A sections 
generally fail in tension, although buckling may be 
difficult to prevent on the thinner sections in Class Al. 
Class C fail by buckling, and in Class B the mode 
of failure will depend largely on the dimensions of 
the section. The minimum bend radius for Class C 
will depend on the support given by the dies. 
Because the material thickens up in compression, 
clearance must be provided between the dies and 
the section, and this will allow some buckling. The 
minimum bend radii for Class C sections are probably 
best determined experimentally on a few representa- 
tive sections so as to obtain empirical relations 
between the minimum bend radius and section 
dimensions, since the analysis of plastic buckling 
problems is usually very difficult. 


TUBES 

Consideration of the bending of tubes suggests 
that failure may take place in a number of ways, 
depending on the wall-thickness : tube-diameter ratio 
and the conditions of bending. The latter may be 
classified as follows: 

(1) Free bending, with no fitted formers, etc. 
Data on this method would be useful where small 
numbers of bends must be made and complete 
equipment is not available. 

(2) External support by grooved formers. 

* Research Department, Aluminium Laboratories 
Limited, Banbury, Oxfordshire. 
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Fig. 13 Classification of common sections by methods of failure. 
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(3) External support by grooved formers and 
internal support by a flexible mandrel. This method 
is used in production, where large numbers of bends 
to the smallest possible radii are required. 

(4) External support by grooved formers and 
internal support by a filler material (e.g., sand, 
low melting point metal, etc.) which may be com- 
pressible. 

(5) Internal support by a filler. 

The tubes fall into three groups: 

(a) Very Thick-Walled Tubing.—This behaves like 
rod in bending and the forming limits are similar. 
Tubing with these proportions is of little practical 
interest. 

(b) Tubes of Moderate Wall Thickness.—Method 
(1): The tubes tend to flatten and the failure point is 
that at which flattening is considered excessive. 
A figure of 5 per cent. reduction in diameter is often 
taken in practice. Method (2): The tube fails as in 
method (1), but the lateral support given by the 
grooved former reduces the amount of flattening. 
Method (3): The mandrel prevents flattening and 
the outer fibres commence to neck on reaching the 
general elongation in plane strain, because lateral 
contraction is prevented and (in contrast with the 
bending of bars) there is little support from the 
remainder of the material. Method (4): The failure 
point depends on the mechanical properties of the 
filler and failure may take place by flattening or by 
necking as in method (3). Method (5): Failure 
occurs by flattening, the minimum-bend radius 
depending on the properties of the filler. 

(c) Very Thin-Walled Tubing—Methods (1) and 
(2): Failure will take place by buckling due to 
longitudinal compression. Method (3): Failure will 
take place in tension, as for tubes of moderate wall 
thickness. Methods (4) and (5): Failure may take 
place by flattening or buckling, depending on the 
mechanical properties of the filler. 


SOLID SECTIONS 


In the present discussion solid sections are regarded 
as comprising compact shapes such as rectangular, 
round or hexagonal bar etc., where the minimum-bend 
radius is governed by tensile ductility. The bending 
of rectangular bars only is examined here, but other 
compact shapes may be expected to behave in a 
similar manner. 

For rectangular bars the tensile ductility of the 
outer fibre in bending depends on the width : thick- 
ness ratio. Where this ratio is small, say less than 
1, the lateral restraint is small, so that as the outer 
fibres stretch longitudinally they are free to contract 
laterally, i.e. they are in pure tension; the inner 
fibres are likewise in pure compression, because they 
are free to expand laterally. This gives rise to the 
familiar anticlastic curvature. When the outer 
fibres reach their maximum load or general elongation, 
the load on the remainder of the fibres is still in- 
creasing. The'bending moment on the section as a 
whole is thus increasing, i.e. the section is stable, so 
that the outer fibres are supported by the remainder 
of the bar and deformation continues without local 
necking or failure over the full length of the bend. 
Eventually the bending moment reaches a maximum, 
when the section becomes unstable and local necking 
followed by fracture occurs. 
The stage at which the 
bending moment attains its 
maximum value depends on 
the shape of the stress- 
strain curve, and has been 
calculated by Dorn and 
Jelinek*; it can be shown 
that for all commercial 


C 

| 

| 
aluminium alloys this 
occurs at an outer fibre 
strain of 100 to 200 per cent. 


Observations on gridded 
rectangular bars show that 
the material will be bent 
flat on itself at an outer 
fibre strain of 75 to 100 
per cent., when further 
bending is impossible. If 
the section is bent around a 
former, any local collapse 
is prevented and fracture 
only takes place when the 
local elongation has been 
exhausted. Dorn, Putman, 
Jelinek and Thomsen® 
found good agreement be- 
tween bend and tensile-test 
results in this way for a 
number of aluminium 
alloys. 
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(a) 3-Roll Bender 




















(C) 3-Point Bender 
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(3468.m) (d) 3-Wrap Bender 
Fig. 12 Bending. 
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There is evidence from the results of Sachs et al." 
for very narrow rectangular sections where the width: 
thickness ratio is less than, say, 0-3 (as, for example, 
strip on edge) that the outer fibre ductility decreases 
slightly. It is difficult to bend such sections without 
buckling, but analysis of their behaviour would be 
interesting as the mechanism of failure may differ 
from that of slightly wider sections. In very narrow 
sections, the restraint and therefore support given to 
the outer fibres by the remainder of the bar is less than 
in slightly wider sections and may be insufficient to 
enable the full local elongation to be utilised. In 
infinitely narrow sections there would be no restraint 
and no support, so that the section would behave as 
a number of separate fibres, and necking would 
commence at the ordinary ultimate tensile stress of 
the outer fibre; the minimum-bend radius would thus 
be given by the simple tensile general elongation. 


SHEET AND PLATE 

In the case of sheet and plate the width : thickness 
ratios are high, and during bending the edges only are 
free to strain in the transverse direction, so that 4 
transverse tension is induced in the outer fibres. 
Under biaxial tension the local ductility is red 
with the result that the minimum-bend radius 1s also 
reduced, to an extent which depends on the width : 
thickness ratio. With increasing values of the ratio 
the lateral restraint and corresponding !ateral tension 
increase, until at a ratio of 10 to 20 all lateral strain 
is prevented (except at the edges) and no further loss 
of ductility occurs (Fig. 14). If the limiting — 
of minimum bend radii are known for wide an 
narrow sections, values for intermediate widths a 
be estimated with sufficient accuracy for — 
purposes from the general shape of the oe * 
Fig. 14, which is based on tests by Sachs ¢¢ al. F 

Dorn et al.* have shown how the | inimum-bee 
radius for wide sections can be calcula‘ed. Cons 


the true-stress/true-strain curve in < mple og 
(Fig. 15). Fracture occurs at point vccording : 
a certain law, the maximum prim: a! Sttess . 
maximum shear stress fracture rion being 


ini loys; 
generally accepted for aluminium ‘0YS, © 
furnish the same result in this co ro 
sections, where there is no lateral s! : ates 
shown that the lateral stress p.= 4 lon dina! 4 


p:. Elastic strains are neglected an. © Stress Ps 
in the thickness direction is small ana k% viel 
It is generally assumed that alumint alloys 


according to von Mises’ hypothesis, w! under 
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pt Go bald 2 f highest local elongation. 

strain COT as in this case, gives p; V3 » For wide sections, a low 
fasts 4 proof stress and a high 

ais ield_stress in simple tension. The rare of work hardening, 


er fibre of a wide section can there- 

















stresses pasbocdess 2 particularly near failure are 
fore be di the stress — of - simple true required in addition to 
tensile ¢ nultiplied by —j=; if the constant high local elongation. In 
e /3 : the case of extrusions, the 
total plast . hypothesis is used the strain values softest tempers are not 
> jer always those with the great- 
must likew e multiplied by oa giving the stress est elongation. Thus, all 
strain curve ” Fig. 15. Point B, where the critical a — yo 
value of masimum principal stress or maximum shear HE10 compositions ( : 
stress is reached, gives the local ductility of the outer Cent. silicon, } per ne 
fibre, from which the minimum-bend radius can be magnesium, no manganese. 
-alculated. - i . g 
— "eanacenaly to re-plot stress-strain curves; viet ee ae 
the plane strain ductility is 0-866 » the true strain, artificially aged as great as 
corresponding to a true stress of 0-866 x the true 4, greater than that of the 
fracture stress in simple tension. The true-stress : true- naturally aged material: 
strain curve can be determined approximately from 41.4 non li pod : sore 
; the ordinary stress-strain curve. Thus, up to the relatively low ical elon- 
ultimate tensile stress, true stress=(1 + e) » ee 8 gation when freshly 
stress, where ¢ is the ordinary elongation, *, quenched after solution 
pas nae 0 heat treatment. 
The true fracture stress a — . It is well . With all sections, there 
final area is a pulling in of 
known that for many materials the true-stress:true- material from the straight 
“d strain curve is approximately a straight line from the part adjacent to the bend, 
rf ; maximum load to fracture, so that an approximate and this reduces the actual 
curve can be obtained. Strain in the outer fibre 
It will be realised from the foregoing that the belowthe geometrical value 
theoretical values for outer-fibre ductility depend on on bends of small angle. 
the fracture and yield criteria used, particularly the In bends of small radius 
latter. The author has shown elsewhere" that _ the shift of the neutral axis 
bend-test results appear to throw doubt on the accur- towards the inner fibre 
acy of von Mises’ hypothesis of yielding for some increases the outer-fibre 0.) 
aluminium alloys. strain. There is also a / 
Table | gives a comparison between quoted mini- size effect—small sections Fig. 16 Minimum-bend radii of, from left to right, A narrow, B wide, 
mum-bend radii and values calculated as above. The have a greater limiting and C grooved plate (4 in. thick HISWP). 
quoted values are for 0-064 in. thick sheet expressed _ outer fibre strain than large 
in terms of the thickness f, and were obtained on ones. Dorn et al.® has shown that the reasons for a total groove width of 10 percent. of the section : 
bend test pieces of § in. width, giving a width : thick- this are at least partly metallurgical—thin sheet width, so that provided the grooves are not too wide ht 
ness ratio of 8, corresponding very nearly to infinitely has a finer grain size and greater zero gauge length they need be on the tension side only and the ' 
wide sheet. Calculated values of limiting Outer elongation than thick sheet. minimum-bend radius of the wide section will be 
eR fibre strain of over 75 per cent. are given in the ; almost the same as a narrow one. Fig. 16 shows 
table as “flat.” It will be seen that good agreement —T®*¥_1—Quoted and Calculated Minimum-Bend Radii for narrow and wide specimens of } in. thick HISWP te 
has been obtained. - ©0084 &. Sek ont ‘ ‘ ' inimi a Fg 
7 plate (A and B) bent to the minimum bend radii. ; i 
It should be noted that for narrow sections, the . Specimen C is a similar piece of plate but has 
most ductile material in bending is that with the Alloy Quoted Value a a machined grooves, and the minimum-bend radius i, 
al.” . i ee is now the same as for the narrow specimen. at! ce 
idth: | Local Elongation in Simple Tension In practical applications of this principle, a Sd 
mple, aaa B.S.1470 4 bie Flat grooved or fluted section could be used where severe 
= = —tH Flat Flat bends are required and where transverse stresses in 
thout 3 —4H Flat Flat service are small. A section of this type has already ag 
d be a mi — rats been used for aluminium alloy benk bars (mine roof 
differ - i supports)'*?* which are subjected to repeated plastic P 
row s N3—0 Flat Flat bending and straightening in service. The minimum- 
en to < ; os oo ry bend radius of the benk bars is not important, but 
than g SH h—lt ir the increased ductility gives them a longer life. ‘4 
nt “ 2) —H 1—l4t It Longitudinal grooves are used in these gh wl ; , 
a sad a Re a ee a ; other reasons, but it is probable that the effect ea a. 
raint Local Elongation in Plane Strain Tension ” tH if » 4 Flat demonstrated here has been a factor contributing to . 
ve as their satisfactory mechanical performance. Similar 
vould , oa ges nt me Se considerations doubtless apply to conventional steel 
oh ___ Width 10 — 2 , ‘ benk bars, which are of a troughed or corrugated 
: us (3468.0) Thickness Ratio es Dk NG. 3H ey -_ section. 
Fig. 14 Variation of ductility in bending with HIS—0 Flat ar SECTION IV: 
-_ width : thickness ratio (after Sachs et al). _WP 2 $1 Oa > 
> | : DEEP DRAWING | 
sat 2 —— dtress-Strain Curve for Outer Fibre Assuming = w i. .y Single-ste d drawi consists i Hi é 17 
| Von Mises Yield Criterion $—14 Single-stage deep drawing consists in pulling a ee 
bres. : —— 1h—2 It sheet blank through a die by means of a flat-bottomed } 
“ —"— Stress=Strain Curve for Simple Tension punch, the metal being allowed to move freely into 4 
tog Fracture Stress Assuming Maximum Shear Stres: APPLICATION OF THE THEORY TO te dip bat et to wits, 09 Sn Oe Cae ee 
iximum Principal Stress Fracture Criterion GROOVED SECTIONS is formed chiefly by compression of the periphery 
ratio 2f B , : oo : " ‘ of the blank (Fig. 17). The cup can be re-drawn if 
eo =| x a rer ccreere S The reduction in ductility in bending which  jecessary in a similar manner, to give a deeper cup ree" 
train V3 - ciel results from lateral restraint suggests that if the outer of smaller cross section. 
loss f fe surfoce of 8 Wide sontien Tease Genesee peta In deep drawing, if the blank is thick, little or no 
om | = —— en pha bean = ie wrinkling occurs, and a conical die is often used so Fie 
an aterally, and ductility equal to that of narrow sections. A ¢ aps : : 
; can would a obtained. The grooves would have to be as to suppress further any tendency to wrinkle; 


if it is thin, wrinkling is generally prevented by a 


tical ' of sufficient depth to ensure that the plane strain spring- or pneumatically-loaded blank holder or 5 


a é ductility of eo a = e a i. be a. pressure plate. The blank holder pressure should ) 
“ ERs SeQHSS ee GES Se SP 8 eee Sr be just sufficient to obviate wrinkling—high loads ; , 
bend ¥ [cians tensile local) [ plane strain local | put an additional load on the cup walls. Another » bab 
_ 5 beam depth _ Lductility (per cont.) ductility (per cent.)}. = method of preventing wrinkling is to use a fixed : 
> ‘ simple tensile local ductility (per cent.) blank holder with a clearance of about 5 per cent., 
~ dl Grooves are not necessary on the compression side as in a double-acting press ; this clearance prevents 
ning ' of the bend as the compressive ductility is adequate. wrinkling yet is sufficient to allow thickening on : 
both The use of grooves in the tension side only shifts the thin shallow parts; thick deep parts — more OA 
wide ee ee EE SND neutral axis towards the compression side because clearance near the die throat, the amount epending ; res 
be as — of the altered stress condition in the outer fibre and on the rigidity of the tools. __ re DE 
, $s j — the removal of material. This has the effect of Where there is insufficient radial clearance between 4% 
tress, (34 4 increasing the outer-fibre strain required of the punch and die to allow the thickened sheet to we 
4, ENGINEERING material for a given bend radius, i.e., increasing the freely, ironing or thinning of the cup — ta = an c 
ield Fig ee tone sie minimum-bend radius. In the worst case, however, place. This will be considered in Section V. To : hag 
vane —— of ductility of the outer the increase in outer-fibre strain is about 6 per cent. avoid all ironing a radial clearance of up to ag oe ve fy) to 
> OF a wide beam in bending. for grooves of negligible width, and 9 per cent.for cent. of the original sheet thickness is needed, but pie 
» % , a? * 
Hele 
ag? 2 ‘ 
| ane 
i” 











a 

















368 


the finished cup is then bell mouthed. This is 
avoided in practice by using a smaller clearance, 
say 30 per cent.; still smaller clearances, 20 per cent 
to 10 per cent., are often used to give a mild ironing 
action and produce a deeper cup of more uniform 
wall thickness. With this amount of ironing the 
additional load is not excessive and it occurs near 
the end of the stroke, where the drawing load is 
well past its peak, consequently the maximum reduc- 
tion obtainable in deep drawing is not impaired. 
The minimum clearance that can be used without 
affecting the maximum reduction in deep drawing is 
around 5 per cent. In practice a clearance of 
10 per cent. on the nominal stock thickness is used to 
allow for the usual + 5 per cent. tolerance. 


MODES OF FAILURE IN DEEP DRAWING 
There are four ways in which failure in deep 


drawing can take place. In the first place, compres- 
sion failure occurs in the form of a 45 deg. shear 


Original Blank 


Pressure Just 
Sufficient to 
Prevent Wrinkling 







Die 





Final Cup 


(468) ENGINEERING 


Fig. 17 The deep-drawing process. 


crack in the rim or flange of the cup, due to insufficient 
ductility of the material in simple compression (the 
rim is in substantially pure compression during 
drawing). 

Secondly, tensile failure can take place high up 
in the wall of the cup, after the maximum load has 
been passed. The material near the top of the cup 
has to withstand a stretch of up to 60 per cent. in 
the radial direction towards the end of the operation, 
under the action of the applied radial tension and 
induced circumferential compression. Because of 
this circumferential compressive stress the tensile 
ductility of the material in the radial direction is 
increased, so that materials with very little ordinary 
tensile elongation can withstand the necessary 
extension without failure, which only takes place 
in rather brittle materials, often when compression 
failure is imminent. This type of upper-wall tensile 
failure is not to be confused with tensile failures in 
ironing caused by attempting too great a reduction 
in wall thickness or by breakdown of the lubricant. 

In the third place, a second type of tensile failure 
takes place at the neck in the wall near the junction 
with the bottom radius (punch-profile radius), This 
neck is produced by the plastic bending and straigh- 
tening under tension which occurs as the sheet is 
pulled over the die-profile radius. The double 
flexure results in thinning in a region of the cup which 
receives very little other deformation, so that it 
appears as a neck. Further up the cup wall, this 
thinning, which occurs throughout the draw as the 
sheet is pulled over the die-profile radius, is masked 
by the considerable thickening which takes place 
as a result of circumferential compression. The 
severity of the necking depends upon the die-profile 
radius and the rate of work-hardening of the material. 
A die-profile radius of 10%, is preferred (where 1, is 
the original sheet thickness); beyond 107, there is 
little further advantage. With very large die-profile 
radii wrinkling is more difficult to control, because 
the area of sheet in contact with (and therefore 
controlled by) the blank holder is reduced; when the 
tendency to wrinkle is severe it may be necessary 
to use a very small die-profile radius. 

In the fourth place, a third type of tensile failure 
and the most common mode of failure in deep draw- 


ing is that which occurs over the punch-profile 
radius, at the neck produced by plastic bending 
under tension as the sheet is formed to the punch 
profile. If other conditions are favourable for deep 
drawing, failure takes place in this region when too 
great a reduction is attempted. The optimum 
punch-profile radius is generally greater than 4%, 
depending on the material and the punch-diameter : 
sheet-thickness ratio. With a very small punch- 
profile radius necking is very severe; with a large 
punch-profile radius (say, 10%, to 20%.) considerable 
general thinning takes place as the sheet is stretch- 
formed to the punch contour. At intermediate 
curvatures the thinning is a minimum although it 
does not always follow that this condition will give 
the maximum reduction in deep drawing. 


DESIRABLE CHARACTERISTICS OF 

MATERIALS FOR DEEP DRAWING 
To obtain the deepest draws the requirements of 
the material are therefore as follows: Firstly it must 
have sufficient compressive ductility to withstand 
the reduction in diameter of the blank to form the 
cup. The largest reduction likely to be obtainable 
in deep drawing is 55 per cent., and this requires 
up to 55 per cent. contraction in length in a com- 


pression test. (Reduction in deep drawing is defined 


Blank diameter — Mean cup diameter 
as - a 7 - 
Blank diameter 

Secondly, it must have sufficient general elongation 
under combined stress to avoid upper-wall failure. 
In terms of elongation in simple tension this is small 
and failure generally occurs only in materials in 
which compression failure is imminent, so that if 
the first condition is satisfied the tensile ductility will 
probably be adequate. 

Thirdly, it must have sufficient tensile ductility to 
withstand bending under tension over the punch and 
die-profile radii without failure. If these radii are 
not too small or too large all alloys and tempers will 
withstand this. 

Fourthly, the ultimate tensile stress should be 
high in relation to the compressive properties. The 
compressive properties determine the major portion 
of the load and the ability of the cup walls to take 
this load is determined approximately by the simple 
ultimate tensile stress. 

It follows from these requirements that tensile 
ductility is no measure of deep drawability and is of 
importance only where punch and die-profile radii 
must be small, or the punch-profile radius very large. 
In fact, the very brittle materials generally fail in 
deep drawing for lack of compressive ductility. It 
should be added that tensile ductility gives little 
indication of compressive ductility; most alloys are 
far more ductile in compression than in tension, 
but much greater ductility in compression than in 
tension is called for in deep drawing. With regard 
to the fourth requirement, it does not follow that a 
soft material has any advantage over a hard one; 
in fact the reverse is usually the case—the hard 
alloys do not work-harden so rapidly in com- 
pression, so that although the compressive stresses 
of different tempers of an alloy are widely different 
at small deformations the relative differences become 
much less at large deformations. 

To be continued 
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CLIMBING CRANE 
Mast Extends as Building Height 


Increases 


The advent of the skyscraper and the general 
increase in building heights which has occurred 
in recent years has resulted in construction 
problems calling for cranes of special design, 
superior in performance to ordinary tower 
cranes, which at heights above 150 ft. develop 
dange;ous stresses and strains in the mast. In 
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addition, crane drivers operating 


are rarely able to see both the —, 
unloading points and are theref depuntes 
on the signals of a banksman. final = 
sideration concerns the restricted ace usyally 


available on building sites and the nvenience 
of using a crane with a bulky ur ‘Carriage— 
a necessary feature in cranes whic 


Slew fro 
the base. To overcome these di! culties the 
“* Everest ” climbing crane, which ca: be aligned 


to a gradual increase in building | cight 
300 ft. and is economical in pd pe 
been developed by Friedrich W’. Schwing 
G.m.b.H. of Wanne-Eickel, Germany, {t js 
marketed in this country by George Cohen 
Sons and Company, Limited (the 600 Group), 
Wood-lane, London, W.12. ’ 
The “ Everest’ climbing crane is a three. 
purpose installation: the crane itself, a 
and material lift, and a concrete-bucket hoist. 
The unit can be set up within the building, and 
the mast sections are placed, anchored and lifted 
inside the lift shaft. Slewing takes place from 
the head of the crane, which is made up of a 
43 ft. long horizontal jib with its crab, the 
counterweight on which the winch is mounted, 
the top boom and the control cabin. There is 
full 360 deg. slewing and the operator in his 
control cabin just below the horizontal jib has 
a full view of the hook and load in all working 
positions. The operating height can be quickly 
stepped up a storey at a time until 300 ft. is 
attained, while the telescopic under-section of 
the mast is lifted by an electrically driven screw. 
The passenger and materials lift, located 
outside the mast, takes men to the operating 
level at 180 ft. per minute. Outside the mast 
there is the concrete hoist which consists of two 
skips, each of 18 cub. ft. capacity, for taking the 
concrete mixed on the ground to the working 
level, where it is accurately placed by the crane 
hook. Thus the hook deals wholly and un- 
interruptedly with the task in hand, without the 
distraction of subsidiary supply requirements. 
The crane has a capacity of 23 cwt. at any 
radius from 4 ft. 10 in. to 43 ft. and it has a 
lifting speed of up to 150 ft. per minute. Max- 
imum crab and slewing speeds are 90 ft. per 
minute and 1 r.p.m., respectively. Another 
model is also being made—the KTK 25—with a 
lift of 2,750 Ib. at 66 ft., a height of 300 fi. 
with a lifting speed of 230 ft. per minute. This 
unit incorporates remote control, but is without 
the refinements of passenger and bucket hoists. 





Designed for construction work, th Everest 
climbing crane can be adjusted « * —_ 
increase in building height up to 
crane slews from the head of the ex ‘8 == 
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INDERWATER WANDERERS 
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The Mas ver and Underwater Sportsman. 
By Ca _A. Hampton. Adlard Coles, 
Limitec association with George G, 
Harray ompany, Limited), 7 Brunswick- 
place, S« umpton, (15s.) 

It is nowa fashionable to talk about diving 

with self-c 1ined compressed-air apparatus, 

generally wn as the “Aqualung,” as the 


modern method, and to consider all other forms 
of diving as out-of-date. Certainly the advent 
of this apparatus, with its entirely automatic 
supply of air and its freedom from any direct 
connection with the surface, has introduced men 
of all walks of life, and women and children too, 
to the excitement of underwater exploration. 
in recent years hundreds of people in this 
country alone, who previously would have been 
horrified at the thought of diving, have taken 
up underwater swimming as a summer sport and 
pastime. Those who have been lucky enough 
to holiday abroad have found delight in observing 
the beauties of fish and marine vegetable 
life in the ideal conditions of warm and clear 
water. 

In more serious vein the Aqualung has been 
used for archaeological surveys, seaweed investi- 
gations and the exploration of wrecks and 
submerged villages. The mobility conferred 
on the diver has enabled rapid surveys for 
salvage and repair purposes to be carried out, 
while the portability of the apparatus out of the 
water has facilitated diving operations at inland 
sites, beyond the reach of the diver equipped 
with more cumbersome apparatus. It is per- 
haps questionable whether all these activities 
would have been impossible without the Aqua- 
lung, but there is no doubt that the popularity 
of the apparatus, and the enthusiasm of its 
users, has provided the necessary spur for the 
execution of this work which might otherwise 
never have been attempted. 

However, it is a mistake to think that the 
Aqualung has superseded every other type of 
equipment. In less romantic spheres it may 
well be found wanting. Its very lightness 
underwater, its limited duration and lack of 
physical protection of the wearer are all dis- 
advantages in the routine work of docking down 
ships, inspecting moorings and repairing jetties 
and piers. Only those who, in the pitch blackness 
beneath a ship, have encountered the savagery 
of stranded wire rope around a propeller, or of 
torn steel plates inside a wreck, can appreciate 
the protection of a metal helmet and a heavy twill 
diving dress. The skill needed to operate an 
Oxy-hydrogen cutting torch while tugs and 
barges move close by with constant heavy 
washes, calls for the steady anchorage of a pair 
of 18 Ib. lead boots. In the filthy murk of some 
harbour bed there is no more reassuring sound 
than the steady plod of compressor or pump 
neg down fresh air for hours on end. 

Unlike so many authors to-day, who have 


rushed rint about diving after only sampling 

the sun pled tideless waters of the Medi- 

ae iptain T. A. Hampton has not made 
e mis 


ne of eulogising the Aqualung to the 
exclusi illelse, While coming out strongly 


in fave this apparatus, Captain Hampton, 
In a we ‘red survey, has covered the essential 
mpc ng with every other type of apparatus 
es , isé to-day. His technical descrip- 
we rating Instructions for each type of 
gear ple and clear, while he gives a 
— i¢ Of training for beginners which 
ee oe of enormous help to those striv- 


4 © proficient and useful divers. 
3 - to the actual diving gear, Captain 
amj describes the essential tools of 


the xu ; j i 
ade, such as cutting equipment, 


light mcitit : 
mer lemolition charges, and includes 
er On seamanship, and the law of 


aS written this book in the light 


of h nNerienc ; i i 
erience, mostly gained in running 


his Underwater Centre at Dartmouth. He 
would perhaps have been better advised to steer 
clear of subjects such as oxy-helium deep diving, 
of which he obviously has not the same experi- 


ence. It is also perhaps unwise to publish at 


369 


and edit a historical record of the life and work 
of seventy pioneers who are no longer living. 
One of the surprising things about the move- 
ment is that its standards are so low—and that 
applies also to this book. This is not only 
demonstrated by the undistinguished format and 
binding and the atrocious illustrations, but also 
by the choice of subjects which seems at times 
almost frivolous. It is true that, in addition to 
Taylor, the well known names of Gantt, Gilbreth, 
Fayol, Rathenau, Rowntree and Elton Mayo are 





It is a mistake to think that the Aqualung has superseded heavier forms of diving equipment. Only 
those who, in the pitch blackness beneath a ship, have encountered the savagery of stranded wire rope 
can appreciate the protection of a metal helmet and a heavy diving dress. 


the end a decompression table, of American 
origin, which is not generally accepted by diving 
authorities in this country, without the copious 
instructions issued with it by the U.S. Navy. 
Readers will be disappointed to find no reference 
in the text to the acquisition of the “ British 
Master Diver’s Certificate’ mentioned on the 
dust cover. This certificate is not generally 
recognised and is not issued by any authority, so 
that some guidance as to its meaning and the 
essential qualifications to achieve it would have 
been welcome. 
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PIONEERS IN 
MANAGEMENT 


The Golden Book of Management: A Historical 
Record of the Life and Work of Seventy 
Pioneers. Edited for the International Com- 
mittee of Scientific Management (CIOS) by 
L. Urwick. Newman Neame, Limited, 50 
Fitzroy-street, London, W.\ (35s.) 


The question whether management is a science 
or an art has never been in doubt for the 
devotees of that esoteric cult which is known 
as “* The Management Movement” and whose 
revered high priest in this country is Lieut.- 
Colonel L. Urwick. ‘* Movement” is perhaps 
a strange designation for the activities of a 
group of people who claim that they are 
bringing the principles of scientific method and 
cool logical analysis to the task of directing and 
controlling human activities in industry, com- 
merce and public administration. Although 
F. W. Taylor is generally spoken of as the father 
of scientific management, there were many before 
him who brought inquiring minds and sometimes 
tender hearts to the problems which arose in the 
businesses with which they were connected. It 
was this thought which led the International 
Committee of Scientific Management in 1951 to 
invite Colonel Urwick to collect material for 


given pride of place. There are also included 
a number of pioneers from much earlier days, 
such as James Watt, Matthew Boulton, Robert 
Owen and Charles Babbage (the progenitor of 
the modern electronic computer). Some of the 
others, however, seem to have made little more 
contribution to original thought than many a 
successful businessman, engineer or industrial 
consultant who has joined some association and 
occasionally contributed an article to a technical 
journal. The contributions of many of them 
were made in very narrow fields; these include 
such men as James Rowan and Frederick Halsey 
whose only claim to fame was their invention of 
premium bonus systems which prevented exces- 
sive earnings at a time when methods of rate- 
fixing were extremely crude. Americans pre- 
dominate but it is difficult to believe that, with 
few exceptions, the work of most of them could 
not be found to have been duplicated in any 
industrial country. Cost accountants, psycho- 
logists, production controllers, editors of hand- 
books are among those thought worthy of 
inclusion in this heterogeneous collection of no 
doubt admirable men (and one woman—Mary 
Parker Follett) and, as a contribution from South 
America, two politicians. A number of the 
early theoreticians came from France—which 
provokes the question why, in spite of this, 
French industry has remained so extraordinarily 
backward, particularly in organisation. 

Little can be learnt from these little biographies 
about what nature of men most of these pioneers 
were, nor how effective the more theoretical of 
them were in carrying out their ideas in practice. 
There is a story to be told about the advance in 
management ideas and practice since the incep- 
tion of the industrial revolution and Colonel 
Urwick is well equipped to tell it; but it must be 
told with a degree of scientific scepticism 
incompatible with the fervour of a “ movement ” 
and its characters must be judged by standards 
more comparable with those by which historians 
judge the work of innovators in other fields of 
human endeavour. 
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NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


Proceedings of the Bournemouth Conference of the 
National Smoke Abatement Society, 1955. National 
Smoke Abatement Society, Palace Chambers, 
Bridge-street, London, S.W.1\. (12s. 6d.) 


The Proceedings contain all the papers presented at 
the Conference, together with their ensuing discus- 
sions. A verbatim account of the opening session 
of the Conference, in which questions on the Clean 
Air Bill were answered by the Rt. Hon. Alfred Robens, 
M.P. and Mr. Gerald Nabarro, M.P., is also included. 
The subject matter of the papers presented includes: 
recent progress in domestic heating by centralised 
methods; local authorities, the Beaver report, and 
the Clean Air Bill; and the Des Voeux Memorial 
Lecture on the destructive effects of air pollution on 
materials. 


Abridged Building Classification (ABC), 1955. 
Second edition. Published by the Section Docu- 
mentation of the International Council for Building 
Research, Studies and Documentation, Bouwcen- 
trum, Rotterdam, Netherlands. Distributed in 
Great Britain by British Standards Institution, 
2 Park-street, London, WA. (23s. 6d.) 

This publication consists of a schedule of numbers, 
selected from the Universal Decimal Classification, 
as being particularly applicable to architecture, 
building and civil engineering. The schedule has 
been developed by the International Building Classi- 
fication Committee over five years from the Ministry 
of Works Library abridged schedule. Fifteen 
countries are represented on the Committee. The 
classification is presented in a handy form for use 
in architects’ and builders’ offices, as well as by 
specialist building libraries, for filing information. 


Proceedings of the International Conference on the 
Peaceful Uses of Atomic Energy. Vol. 3: Power 
Reactors. H.M. Stationery Office, Kingsway, 
London, W.C.2. (54s.) 

Probably the most comprehensive survey to date of 

unclassified information on the non-military appli- 

cations of nuclear science was that presented during 
the International Conference on the Peaceful Uses 
of Atomic Energy held last August in Geneva. The 

Proceedings in English have now been published in 

full, and comprise all the papers submitted (about 

1,050), including those not actually delivered during 

the Conference, and the text of the discussions which 

took place during the various sessions. There are 
sixteen volumes in all dealing with different aspects 
of the subject; the last volume is a record of the 

Conference and gives a numerical index of the 

papers, an index of authors, a list of delegates, reports 

of the opening and closing sessions and the complete 
texts of the evening lectures. The present volume, 

** Power Reactors,” provides a complete survey of all 

nuclear reactors throughout the world designed for 

use in central power stations, and an analysis of the 
various kinds of fuel cycle. It includes the discus- 

sions that followed presentation of the papers and a 

tabulated catalogue of all the reactors described and 

their characteristics. It is well illustrated with 
drawings, diagrams, graphs and half-tone prints. 


Investigations into the Optimum Dimensions for 
Countersunk Points for Aluminium Rivets, Particu- 
larly for Marine Work. By A. W. Brace and 
A. B. Warts. Research Report No. 30. The 
Aluminium Development Association, 33 Grosvenor- 
street, London, WA. (7s. 6d.) 

The report describes tests to provide basic information 
which will help to establish the relationship between 
depth of countersink, angle of countersink and 
strength in tension of light-alloy rivets. Following 
an account of the materials used in these tests and a 
brief reference to the choice of countersink profiles, 
driving conditions are described. The tests them- 
selves—single shear and tensile tests—are then out- 
lined, following which the discussion of results forms 
the main section of the report. In conclusion there isa 
summary of the results of the investigation, indicating 
desirable form and dimensions for light-alloy counter- 
sunk rivets. 


Practical Construction of Warships. By R. N. 
Newron. Second edition. Longmans, Green and 
Company, Limited, 6 and 7 Clifford-street, London, 
Wl. (SOs.) 

Of the first edition of this book, which was published 

in 1941, six impressions were made, and this second 

edition includes most of the original material, but 
has been brought up to date and supplemented 
to cover new or alternative methods of construction, 
of which several have been evolved during the last 
14 years. The book is divided into four parts: 
Part I, building structure; Part II, fitting out; 


Part III, general, and Part IV, special types of 
ships. The author has served in the Department 
of the Director of Naval Construction, Admiralty, and 
in the Royal Dockyards, and is at present Deputy 
Superintendent at the Admiralty Experiment Works, 
Haslar. 


Process Planning. By RAYMOND H. Dippie. The 
Association of Engineering and _ Shipbuilding 
Draughtsmen, Onslow Hall, Little Green, Richmond, 
Surrey. (4s.) 

This is one of a series of pamphlets published by the 

A.E.S.D. and in it an attempt has been made to 

describe the technique of process planning, that is, 

the technical planning necessary to ensure the 
efficient production of an article, and the responsi- 
bilities of those engaged upon such work. Reference 
has been made to the inter-relation of planning with 
the work of other technicians, particularly the jig 
and tool draughtsman, time study engineer, and the 
estimator. The pamphlet is divided into chapters 
covering the approach, machining processes, press and 
sheet metal work, materials handling and plant layout. 


Practical Metrology, Vol. 2. By K. J. Hume and 
G. H. SHarp. Macdonald and Company (Pub- 
lishers), Limited, 16 Maddox-street, London, W.1. 
(7s. 6d.) 

The second volume of the series of four, which are 
planned to provide collections of laboratory experi- 
ments in metrology, covers the measurement of plug 
gauges, plate gauges, spur gears, screw gauges and 
the method of taking a cast of a small ring screw 
gauge or similar shape. In all, 12 experiments are 
described, and in an appendix tables are given of 
the necessary calculations and corrections. 


Jane’s Fighting Ships, 1955-56. Edited by RAYMOND 
V. B. BLACKMAN. Jane’s Fighting Ships Publishing 
Company, Limited, 25  Géilbert-street, London, 
W.1.  (84s.) 

The 57th edition of ** Jane’s Fighting Ships ” includes 

more fresh material than is usual. There are 450 new 

illustrations, and the issue marks the completion of 
the conversion of all silhouette drawings to the 
uniform scale of 150 ft. to one inch. Particulars of 

H.M.S. Ark Royal are given and also some details 

of the two nuclear-powered submarines, the Nautilus 

and the Sea Wolf, launched by the United States. 

An interesting development is the large number of 


wooden warships recently constructed by the major 
Powers. 


Naval Marine Engineering Practice. Formerly 
published as ** Marine Engineering Notes for Engine 
Room Artificers’ and Mechanicians’ Training.” 
oR Stationery Office, Kingsway, London, W.C.2. 
(25s.) 

These notes have been compiled for the purpose of 
illustrating and describing the operation and main- 
tenance of machinery for which the engine room 
department is responsible on H.M. ships. They are 
primarily, as the older title suggests, for the training 
of engine room artificers and mechanicians. The 
sketches and notes refer to typical machines most 
likely to be met with in the different classes of ships 
and are intended as a basic guide for the general 
principles. The contents include notes on boilers, 
reciprocating machinery, turbines, auxiliary machinery 
and internal combustion engines. 


The New American Machinist’s Handbook. Edited 
by RUPERT LE GRAND. Based upon earlier editions 
of ** American Machinists’ Handbook.” McGraw- 
Hill Book Company, Incorporated, 330 West 
42nd-street, New York 36, N.Y., U.S.A. (9 dols.): 
and McGraw-Hill Publishing Company, Limited, 
95 Farringdon-street, London, E.C.4. (67s. 6d.) 

The author states that the guiding principle in 

writing the handbook has been practicality of subject 

matter. The purpose has been to create an encyclo- 
paedic treatment to serve both as a reference work 
and as a text-book to broaden the knowledge of the 
reader in many branches of metal working activity. 

It is divided into eleven main parts covering machine 

methods, metal forming, assembly, finishing, machine 

tool standards, and other practices. Each part is 
divided into sections covering specific items. 


Basic Mathematics for Science and Engineering. 
By Paut G. ANpres, HuGH J. Miser and Haim 
REINGOLD. John Wiley and Sons, Incorporated, 
440 Fourth-avenue, New York 16, N.Y., U.S.A. 
(6.75 dols); and Chapman and Hall, Limited, 
37 Essex-street, London, W.C.2. (54s.) 

For the intelligent pursuit of scientific and engineering 

courses a firm foundation in elementary mathematics, 

including algebra, trigonometry, analytical geometry 
and some calculus is necessary. The aim of this 
text-book is to provide that basis. The mathematical 
principles are illustrated with examples chosen from 
a wide variety of scientific and engineering fields, 





May 18, 1956 ENGI 


-ERING 
and attention is given to such topic: 
accuracy required or error i a Tn eee of 
computation, graphical methods, or ik en 
differential and integral calculus a: «he use . 
slide rule. The book, which was  ->ared by the 
late Professor Andres of the Illin y the 


- Instit 
Technology, Dr. Reingold of the sam« indation acy 
Dr. Miser of the United States Air Fo. >», is g Tevised 
version of the text-book, “ Basic \ 


: a thematics 

Engineers,” by the same authors pub:hed in Oo 
There are a large number of worked examples, 
exercises with answers and diagrams. ind an index, 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


V-Rope Drives. R. AND J. Dick, Lrp., Gr 
Works, Glasgow, S.E. * Dickrope ” Vmmttee 
these have an inner load-carrying core and an 
outer abrasion-resistant cover. Choice of size and 
number, range of sizes and types, and formulae for 
drive design. Also standard range of pulleys, 
Illustrated 30 page catalogue, with special quick. 
selection tables. 

Pipework. Aiton & Co. Ltp., St. Stephen's House. 
Victoria-embankment, Westminster, London, 
S.W.1. Pipework and ancillary equipment (such 
as supports and expansion units) for power stations, 
oil refineries, industry generally and ship installa- 
tion. Standard data on pipe sizes and design 
recommendations; quality and performance data, 
Illustrated catalogue. 

Electric Convector Heaters. SteMENS ELECTRIC 
LAMPS AND SupPLies, Ltp., 38-39 Upper Thames- 
street, London, E.C.4. Convector heaters for 
domestic, industrial and commercial uses. Wall 
or floor mounting, five sizes from } to 2 kW; also 
thermostat for use in conjunction. Illustrated 
leaflet. 


** Service for Engineers.”” JOHN S. YounG & Co. 
Ltp., Maryville-avenue, Giffnock, Glasgow. The 
first number of a new house journal, to be published 
periodically. The firm are stockists of machine 
tools and also carry out special and general purpose 
fabrication of equipment. 

Testing Materials. BALDWin-LiMA-HAMILTON Corp., 
Philadelphia 42, Pa., U.S.A. Baldwin-Tate-Emery 
universal testing machines, with capacities of from 
10,000 Ib. to 5,000,000 Ib. described; particular 
reference to hydraulic loading and weighing 
systems. Illustrated 12 page bulletin. 

Grid Rollers. Hyster Co., Tractor Equipment 
Division, Portland 8, Oregon. Grid rollers for 
the compaction of earth fills and for salvaging 
bituminous pavements. Gross weight of machines, 
30,000 Ib. Operational data. Illustrated broad- 
sheets. 

Hydraulic Loader. E. BoypeLt & Co. Ltp. Old 
Trafford, Manchester, 16. Muir-Hill, model 2-WL, 
hydraulic loader fitted with general and special- 
purpose buckets. Brief specification and opera- 
tional data. Illustrated booklet. 

Air-Break Circuit-Breaker. THE BeLmos Co. LtD., 
Bellshill, Lanarkshire. Hand-operated air-break 
circuit-breaker rated at 600 amperes, 650 volts 
alternating current, for use in switchboards. Full 
technical details. Illustrated leaflet. 

Turbo-Charged \Two-Stroke Engines. FIAT, Turino, 
Italy. Medium and _ large two-stroke turbo- 
charged engines—their development and _per- 
formance. Ranging from 450 to 750 mm. bore. 
Illustrated booklet. 

Steel Fabrication. Dorman Lonc & Co. Lt. 
Zetland-road, Middlesbrough. Last year’s activity 
of the company—in steel, engineering and chemicals 
—told in pictures, including notes on expansion at 
the company’s own works. _ Illustrated booklet. 

Valve Makers. Cocksurns L1p., Caréonald, ya 
gow, S.W.1. History and organis#\ion oo 
firm, with lists of agents and licences. Illus- 
trated folder. 

Continuous Furnaces. Gissons Brovers, LID; 
Dibdale, Dudley, Worcestershire. Thermo 


continuous furnaces for billets, bloo™s, ingots and 
slabs. Illustrated leaflet. S. 

Domestic Gas Appliances. THE (3s a 
1, Grosvenor-place, London, 5S.‘ .'- . 
tested and approved domestic g- ‘PP iances, 
issue No. 4, dated December, 1955. cies 

Fast Battery Charger. CrypTON Eq FNE ee 
Seidpentiet, Somerset. Details o! ipaneet 
the rapid charging of batteries, ! jing 


recent improvements. Illustrated I< 
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THE 


REE PISTON GAS GENERATOR 


cc. 4INING THE BEST OF GAS TURBINES AND 
DIESEL ENGINES 


»ment work which has made the 
venerator into a commercial 
aken place in France during the 


Most of the 
free-piston 


8 mia 
as om r This article is based on three 
papers giver uly by R. Huber, J. fr. McMullen, 
‘and E. S. L. Seale and P. Watson,* which have 
given a picture of the present state of development, 
and present and future applications. 


The purpose of the free-piston gas generator, 
which is associated with the name of Count 
Pescara, is implied by its name. It is a machine 
designed to produce large quantities of gas at 
moderate pressures and temperatures which can 
then be used to drive a turbine. The prin- 
ciple is illustrated in Fig. 2, which shows one 
of the more usual types. Fuel is exploded 
in the engine cylinder (2 on the diagram) 
which causes the two pistons to move outwards 
and compress the air behind them. When the 
exhaust ports are uncovered by the movement 
of the piston the burnt gases pass into the 
receiver (B). This reduces the pressure in 
(2) and the pistons are returned by the com- 
pressed air in the cushion cylinders (3). During 
the inward movement, the air in cylinders (4) 
is compressed into the engine case and enters 
the inlet ports, scavenging and supercharging 
the engine cylinder. Fuel is again injected and 
exploded when the cycle is then repeated. Thus 
the output from the machine consists of the 
products of combustion diluted and cooled 
by the excess scavenge air. The two pistons are 
synchronised by a light linkage which is utilised 
to operate the fuel-injection pump but not 
to transmit any power. The cylinder is highly 
supercharged since the delivery pressure at full 
load is normally in excess of 45 Ib. per sq. in. 
gauge and this is the back pressure on the engine 
cylinder. Historically, it may be said that the 
development of the gas generator started with 
Doctor Buchi, who took out a French patent 


* R. Huber, “ Les Groupes Electrogénes a Turbines 
a Gaz Alimentées par Générateurs a Pistons Libres,” 
Schweizerische Bauzeitung, Nos. 44/45, 1954; J. J. 
McMullen, “ A Free Piston Propulsion Plant for a 
Liberty Ship,” A.S.M.E. Paper No. 55/OGP, June 
14,1955. E. S. L. Beale and P. Watson, “ Free 
Piston Gas Generators and Their Applications,” 
paper presented to the Diesel Engineers and Users 
Association on January 19, 1956. 





in 1905. The first machine of the modern 
form is believed to have been built by Pescara 
and run in 1925, since when the development 
has been proceeding in France at the Société 
d’Etudes Mécaniques et Energétiques. Models 
have also been made in the United States and 
this country, but development has not been so 
extensive. 

The inward compressing type as shown in 
Fig. 2 is one that has been favoured by the 
French developments. The two sizes considered 
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The purpose of the gas collector (B in Fig. 2) 
is to smooth out the impulsive discharge which 
occurs when the ports are opened, and to allow 
a rapid blow-down of the pressure in the Diesel 
cylinder. This collector is at that moment of 
the order of 10 times the volume of the engine 
cylinder but it may be possible to reduce this in 
later designs. The frequencies of the gas pulses 
are low enough not to constitute a risk to the 
turbine blades, which even in the first stage of a 
large turbine have a natural frequency of the 
order of 1,000 cycles, as the fundamental fre- 
quencies of the main pressure waves in the gas 
are approximately 10 cycles per second with the 
GS 34 and 18 with the CS 75. The turbine itself 
acts as an exhaust silencer and the general noise 
produced by a free-piston engine is roughly 
comparable to that of a Diesel engine running 
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A Gas generator 
1 Diesel piston 5 suction valves 
2 engine cylinder 6 delivery valve 
3 cushion cylinder 7 fuel injector 
4 compressor cylinder 
Fig. 2 The principle of operation resembles that 
of a Diesel engine, but the explosion is used to 
provide a very large quantity of relatively cool 

gas to drive a conventional turbine. 


B gas collector C gas turbine 


8 compressor piston 
9 inlet ports 
10 exhaust ports 


particularly in this article are the GS 34 and the 
CS 75, the first of which is built by the Société 
Industriale Générale de Méchanique Appliqué 
and the second by Alan Muntz and Company 
Limited. They are rated at 1,250 and 420 gas 
h.p. respectively. Reckoning an overall efficiency 
of 80 per cent., the corresponding s.h.p’s are 
1,000 and 335 respectively. It has only been 
found necessary in practice to employ a single 
set of synchronising rods instead of a symmetrical 
pair, and they can either take the form of a rack 
and pinion design, one rod from each piston 
meshing with opposite sides of the pinion as in 
the CS 75, or a lazy-tongs type of linkage as 
is used on the GS 34. Alternatively a rocking 
lever and contact rod-arrangement can be used. 

As already mentioned, 
since it is not theoretic- 
ally required to transmit 
any load other than the 
drive to the fuel-injection 
pump, the synchronising 
mechanism can be very 
light. The symmetrical 
construction of the en- 
gines renders them very 
insensitive to thermal 
distortion due to change 
in load and it is con- 
siderea that they can be 
started from cold and 
brought up to full power 
within two minutes, 
without running any 
risks. The reciprocating 
parts are balanced and 
there is therefore no 
mechanical vibration 
from them, but there 
is a certain amount of 
vibration caused by the 
inertia of the exhaust 
gases which must be 
considered during de- 
sign. The pulsations 


Fig, | can be reduced by using 
bentles ‘s-generator may be said to take the place of the com- large chambers both on 
efficie: ‘ and turbo-compressor of a gas turbine, but with a higher the intake and delivery 


© model shown on test is rated at 420 gas horse power. 


of the generator. 
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at the same speed, but lacks the high-frequency 
components such as valve clatter. 

The cooling arrangements consist simply of 
a stationary tube which projects into the “ piston 
rod’ and throws a jet of cold oil on to the 
underside of the piston crown. Maintenance 
and assembly is simple in both sizes. 


CONTROL 


The power output is controlled by varying the 
stroke, thereby altering the main flow of gas. 
In the usual arrangement, with the gas generator 
supplying a turbine, an increase in gas flow 
results, in turn, in an increase in delivery pressure, 
and at the same time a rise in delivery tem- 
perature. Thus, the combined effect is that a 
small change of stroke causes a large change of 
power; for example, a drop in power from 
100 per cent. to 25 per cent. is produced by a 
reduction in stroke of about 20 per cent. only. 
This effect is enhanced by the relatively high 
clearance volume of the compressor cylinder, 
which means that the percentage change in the 
delivery is greater than the percentage change in 
the length of the stroke. The clearance volume 
is made up partly of the fixed volume in the 
suction and delivery valves, representing about 
4 per cent. of full load stroke, and partly of the 
clearance between the compressor piston face 
and the cylinder head at the inner dead point, 
which is about 5 per cent. of the stroke, giving 
a combined figure of between 9 and 10 per cent. 
at full load. 

The 1.D.P. is fixed by the pressure in the 
cushion cylinder, and this is maintained at the 
required value by the automatic cushion air 
control or stabiliser which can be given the 
required characteristics depending on the delivery 
pressure of the gas and on the outer dead point. 
The range of gas delivery is, in fact, rather 
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a | t Max, Delivery, O.D.P. 480 mun. 
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Fig. 3 Performance curves for GS 34 machine, 
based on gas delivery pressure. 


restricted, as the stroke variation is limited by 
the position of the ports. Consequently, in 
order to reduce the power of the turbine below 
that determined by the minimum delivery of the 
generator, a blow-off valve must be included to 
allow the excess gas to escape. This occurs at 
something less than 30 per cent. of full output 
power. The fuel for combustion is injected by 
a simple form of accumulator pump, the quantity 
being metered by a plunger driven mechanically 
during the instroke of the pistons. Until the 
next injection occurs the fuel is stored in a 
cylinder, the plunger of which is loaded to the 
required pressure by compressed air acting on 
a larger piston. Injection starts just before 
1.D.P. with the mechanical opening of a poppet- 
type timing valve which opens the connection 
to the injectors, and injection then proceeds 
independently of any motion of the moving 
parts of the engine. Conventional multi-hole 
nozzles are used. 

On the GS 34, four injectors feed direct into 
the cylinder and two supply about 5 per cent. 
of the total fuel to small pre-combustion 
chambers. Four direct injectors are used on the 
CS 75. Combustion conditions are favourable, 
and residual fuels can be used successfully on the 
GS 34; present tests indicate that this applies 
also to the CS 75. 

Indicated mean effective pressure at full 
load is about 180 Ib. per sq. in., and main piston 
speeds are of the order of 1,600 ft. per min. The 
average temperature of the top piston ring is 
180 deg. C. The compression ratio in the Diesel 
cylinder at full load is about 9 to 1, with a gas 
delivery pressure of 45 to 50 lb. persq.in. Under 
these conditions the maximum cylinder pressure 
is about 1,700 Ib. per sq. in. The gas delivery 
temperature depends on delivery pressure and 
reaches between 440 and 480 deg. C. at full 
load for an ambient temperature of 15 deg. C. 
As both temperature and pressure are moderate, 
the design of the turbine presents no particular 
difficulties. There is no corrosion trouble from 
vanadium because the temperature is far too 


low, and ferritic steels can be used which are 
both cheaper and easier to machine than the 
special alloys required for the high temperatures 
met with in the conventional gas turbine. As 
a result smaller tip and gland clearances can 
safely be employed. A conversion efficiency of 
88 per cent. has been obtained in a 2,000 s.h.p. 
turbine. 

Regarding the individual controls for each 
gas generator, the first is that for the stabiliser 
which maintains the correct pressure in the 
cushion cylinder to give the required energy to 
the pistons; this usually consists of a slide valve, 
controlled by a differential piston and a spring, 
balancing the cushion pressure against the engine 
case pressure. The natural means of altering 
the power output is by control of the quantity 
of fuel injected; this has both an upper and lower 
limit, the latter being necessary to give a sufficient 
stroke to open the scavenge ports adequately; 
a cam device controlled by the delivery pressure 
can be used to govern this. The fuel-injection 
timing has to be altered to suit the position of 
I.D.P. and can be controlled by the gas-delivery 
pressure. 

Starting is effected by first manoeuvring the 
pistons to approximately the O.D.P. by means 
of a small air-operated piston, then suddenly 
discharging compressed air into the cushion 
cylinders. This throws the pistons together at 
full speed on the first stroke. Stopping is 
effected simply by cutting off the fuel. When a 
generator is used in conjunction with a turbine, 
overall controls are required which are governed 
from the turbine output. 

One of the characteristics which has to be 
taken into account when installing this equipment 
is that, while the output power can be reduced 
very rapidly by means of the gas-control valve, 
it cannot be increased as quickly. There are 
substantial volumes of gas in the engine case, 
the gas collector and the connecting pipe, which 
have to be pumped to the higher pressure and 
this takes several strokes. Also, in order to be 
able to run at the higher delivery pressure the 
cushion pressure must be increased, which takes 
a matter of seconds. The speed of response is 
adequate for marine, locomotive, pump and 
similar appliances, but for generating sets a 
flywheel is needed if a very small temporary 
drop in speed is required on sudden application 
of full load; flywheels, however, are not normally 
needed. 


PERFORMANCE 


The thermal efficiencies of the GS 34 generator 
are shown in Fig. 3 together with other perform- 
ance figures. When plotted on a base of power 
output the specific consumption shows some im- 
provement because a scavenge-air bypass valve is 
used to avoid an unnecessary amount of air being 
passed through the Diesel cylinder. These 
curves are shown in Fig. 4 for a CS 75 generator. 
For comparison, overall performance figures for 
a 1-5 MW generating set are shown in Fig. 5. 

Reckoned on as.h.p. basis an overall efficiency 
for a 2,000 h.p. generating set can be taken 
to be 36 per cent., this is approximately 0-386 lb. 
of fuel per s.h.p. hour using 
an oil of 10,150 C.H.U. 20° 
per lb. These figures are 
not as good as those given 
by many Diesel engines but 
it is expected that future 
development will improve 
them. One advantage is 
that the gas generator is 
better suited to burn re- 
sidual fuels than the con- 
ventional Diesel engine. 


INSTALLATION 


No heavy foundations 
are required for a gas 
generator set as mechanical 
vibrations are very slight; 
also there are no alignment 
problems as the only con- 
nection between the gener- 
ator and turbine is the Fig.5 Operational 
pipe, which may be flexible, 
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or fitted with flexible coupling: 


; . 
possible to use several gas generat ) ian 
single turbine, and this has been _¢ jn te 
of the existing installations. Low Sure ieee 
pipes are suitable for connecting t: urbine or 
generator provided they are of terial that 
will resist creep. Allowance musi »e made for 
expansion in the pipe work. 

The gas generators can be mo. ited in any 
convenient arrangement around th. \urbine and 
if necessary, where floor space is li: iced, can be 
placed one on top of another. In tic 6 MW ge 
installed at Cherbourg, eight genera‘ ors are used 
to feed one turbine. With this arrangement of 
several units feeding a common supply one or 
more of them can be stopped for maintenance 
work or when reduced power is required 
without causing any difficulties. In a simple gas. 


generator set the gas is exhausted from the 
turbine when running at full load at a tem. 
perature of about 260 deg. C. This can usefully 
be employed in an exhaust-heat boiler producing 
steam at pressures up to about 100 |b. per sq, in. 
with a reasonable amount of transfer surface in 
the boiler. Without burning any additional fuel, 
something over | Ib. of steam per hour can be 
raised per s.h.p. when the turbine is running 
at full load. It is equally possible to fit an 
additional burner to the boiler if more steam js 
required. 

As regards frequency of inspection and main- 
tenance requirements, experience has shown that 
the turbine can run satisfactorily for between 
20,000 and 25,000 hours without overhaul. 
Some of the gas-generator parts still require 
fairly frequent inspection; those most needing it 
are the pre-combustion chamber and the moving 
parts, which have to be examined every 1,500 
hours at the moment, but this period is now being 
increased to 3,000 hours, due to improved designs. 
After this latter period, the lubrication, cooling 
circuits and the clearances in the synchronising 
mechanism should also be checked. In the 
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r futurs pected that maintenance work 
= onl 2d out at 6,000 hour intervals, 
ne frot nection of the injectors which 
atl will hi e undertaken after every 1,500 
hours. 

PPLICATIONS 

The firs enerator set to be installed was 
a 700 KW uni in Southern Tunisia; this has 
now run fo! 15,000 hours, working 24 hours 
a day with a siop of eight hours per week for 


maintenance, when the whole of the plant that 
it supplies is also shut down. It has been running 
on a fuel oil of a viscosity of approximately 
950 second Redwood I. An inspection was 
carried out on the turbine at the end of 12,000 
hours running, and the blades and bearings were 
found to be in excellent condition, the light 
deposit on the blades being easily removed. At 
this time the instrument readings showed no 
deterioration in performance. Several other 
generating sets have been installed, the largest 
of which is the 6 MW plant at Cherbourg 
already mentioned. This has now been in 
regular operation for some time, running 14 
hours a day, and no difficulties have been 
experienced either in starting up, in coming off 
load or during the actual running. The turbines 
used in the different sets installed have not all 
been made by the same firm. 

In the field of rail traction an experimental 
1,000 h.p. locomotive has been made by the 
Regie Nationale des Usines Renault: a single 
GS 34 generator feeds a six-stage turbine which 
has a mechanical drive to the axles. The loco- 
motive has a BoBo wheel arrangement. There 
are two gear ratios in the transmission, which 
can be changed while running. A light furnace 
oil has been used with a viscosity of about 
85 seconds Redwood I at 100 deg. C., which is 
considerably cheaper than Diesel oil; this off-sets 
the slightly lower efficiency as compared with a 
Diesel locomotive. The ‘* Turbo-Diesel ’’ has 
successfully run for over 125,000 miles on regular 
passenger service and larger models, one of 2,000 
and the other of 2,400 h.p. have been proposed 
for construction. 

The application of the gas generator to road 


transport will probably be limited to heavy 
vehicles only, on account of size.* 


SHIP PROPULSION 


Sets have been installed in the two coasting 
vessels ““ Cantenac”’ and “ Merignac” both of 
about 850 tons, the first of which went into opera- 
tion in February, 1954, and the second in August of 
the same year. Power is supplied by two GS 34 
generators and turbines geared to a single screw. 
Both vessels have been in continuous service 
except for inspection periods and have given no 
trouble; they are particularly well behaved in 
bad weather as, even if the propellor comes part 
clear of the sea, the only parts of the main engine 
subject to variation in speed are the turbine and 
reduction gear. No adjustment of the oil and 
cooling-water systems is necessary. During the 
first year’s service of the Cantenac, trouble 
in the main engines held up the ship on two 
occasions only and each of these was only of 
two days’ duration. Other French vessels fitted 
with this form of propulsion gear include 21 
minesweepers, the first of which was the “ Sirius ” 
commissioned in 1952. Eighteen are now in 
commission and the remaining three are going 
into service. In America, four Liberty ships are 
being converted for propulsion by gas generators 
with turbines, there being various differences in 
the method to try out the effects. In these 
vessels the old reciprocating engine had an 
indicated horse-power of 2,500 and weighed 
463-8 tons including the boilers and auxiliaries; 
the new free piston plant will weigh only 385-4 
tons and will increase the s.h.p. to 6,000. The 
estimated fuel consumption will be reduced from 
+ th to 0-532 barrels per mile based on residual 
fuel. 

It has been said that the present state of the 
free-piston engine corresponds to that of the 
Diesel engine about 25 years ago and further 
developments will proceed, increasing the relia- 
bility and reducing the cost of operation. Other 
sizes of gas generator will also be put into pro- 
duction in due course. 

* Since these papers were presented, General 
Motors have announced that they have installed a 
set in a private car. 


Institute of Metals Spring Meeting (concluded from page 3\0) 


METAL SINTERING AND FRACTURE 


To end our report of the spring meeting of 
the Institute of Metals, held in London from 
April 10 to 13, we now deal with the concluding 
technical sessions of the meeting. 


POWDER METALLURGY 


On the morning of Thursday, April 12, the 
Programme was divided into two paris, the 
second of which comprised the consideration 
of six papers, the first three on ‘ Powder 


Metallurgy,” and the last three on ‘* Embrittle- 
ment and Fracture.” 


Of the three papers on powder metallurgy, 
Which were introduced by Dr. J. C. Chaston 
acting as rvpporteur, the first was upon “ Porosity 
and Per: 


; lity Changes During the Sintering 
of Copper Powder.” It was by Mr. G. Arthur, 
of the Motallurgy Division, Atomic Energy 
Resear tablishment, Harwell, Berkshire, 
who stat it the pores in a sintered specimen 


could | ded into two categories, firstly, 
Pores cx d to the surface of the specimen, 
called mnected pores and, secondly, 
1 unded on all sides by solid mate- 


‘t n aim of the present work had 
nt zate how the relative proportions 


of clos iterconnected pores varied during 
oo ‘0 study the relationship, if any, 
th ee ibility and interconnected porosity. 

=e its had been made on copper 
Powde ed in hydrogen for periods of 
or ~“ irs at 1,000 deg. C. The effects 
by — »e and size had been investigated 


rolytic (angular) and atomised 


(spherical) powders in the size ranges — 240 + 300 
and — 300 mesh. It had been found that in 
both loose-sintered and pre-compacted specimens 
the porosity was mainly interconnected for 
most of the sintering process. 

During sintering the closed porosity (about 
2 per cent.) remained practically constant, 
while the interconnected porosity decreased. 
It was therefore proposed that surface diffusion 
was possibly operative. At approximately 6 per 
cent. total porosity, the interconnected porosity 
was zero and the closed porosity was a maximum. 
The permeability, A, of the loose-sintered speci- 
mens decreased with decreasing poreosity but 
was still measurable at porosities of 10 per cent. 
With cold-compacted specimens the permeability 
decreased with increasing compacting pressure. 
On sintered compacted specimens the permea- 
bility at first increased and then decreased with 
decreasing porosity. 


SINTERING THORIUM 


The second paper was concerned with “ The 
Sintering, Fabrication, and Properties of 
Thorium” ; it was by Mr. M. D. Smith and 
Professor R. W. K. Honeycombe, of the Depart- 
ment of Metallurgy, University of Sheffield. 
The authors stated that they had studied the 
powder metallurgy of thorium over a range of 
compacting pressures and sintering temperatures. 
The optimum conditions had been obtained by 
pressing at 22-5 tons per sq. in., and then sintering 
in high vacuum for 2 hours at 1,300 deg. C. 
Metal of density approaching the theoretical 
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had been obtained by re-sintering after cold 
rolling to 50 per cent. reduction of thickness. 
Re-sintered metal, though having an average 
oxide content of 1-75 wt. per cent., was still 
very ductile. Rolling was a very feasible 
method of fabrication, but other methods, such 
as wire-drawing, might present a problem in 
lubrication. Similar considerations might well 
apply to other forming and shaping operations. 
The third paper, namely, ** The Manufacture 
and Properties of High-Strength Nickel-Tungsten 
Alloys,” was by Dr. M. Davis and Mr. C. E. 
Densem, of the Services Electronics Research 
Laboratory (Admiralty), Baldock, Hertfordshire, 
and Mr. J. H. Rendall, of the Metallurgy 
Division, National Physical Laboratory, Ted- 
dington. The authors stated that they had 
prepared nickel-tungsten alloys containing from 
5 to 40 wt. per cent. tungsten by powder metal- 
lurgy and had successfully cold-worked them 
into fine-gauge wire and strip, suitable for 
thermionic-valve construction. The strength of 
the alloys increased with the tungsten content, 
and high-temperature age-hardening was exhi- 
bited by alloys containing over 30 wt. per cent. 
of tungsten. Most requirements, however, 
would be met by alloys containing up to 30 per 
cent. tungsten, and these were more readily 
manufactured than age-hardening alloys. 


EMBRITTLEMENT AND FRACTURE 


The remainder of the morning was devoted to 
the presentation of three papers having as their 
common theme “ Embrittlement and Fracture.” 
They were introduced by Dr. W. A. Baker, acting 
as rapporteur. All the papers were com- 
munications from the British Non-Ferrous 
Metals Research Association. 

The first paper was entitled ‘ Intercrystalline 
Fracture of Beta-Brasses Containing Aluminium” 
and was by Mr. E. C. W. Perryman. He stated 
that earlier work had shown that cast f-brasses 
containing 3 per cent. or more of aluminium 
were susceptible to delayed  intercrystalline 
fracture when loaded in sodium chloride solution, 
in air, or ininert liquids. A possible explanation 
was that relaxation of shear stress along appro- 
priately oriented grain boundaries resulted in 
the establishment of stress concentrations at other 
boundaries with the consequent formation of 
intercrystalline cracks. 

The present work had shown that inter- 
granular failures occurring in binary and ternary 
B-brasses were probably due to a mechanism 
of this kind and, moreover, had provided 
evidence that the effects of aluminium might be 
exercised, at least in part, through some modi- 
fication of the grain-boundary structures. 

The second paper dealt with * The Effect of 
Zirconium and Titanium on the Intercrystalline- 
Cracking Tendency of Beta Brasses”’ and was 
by Mr. Perryman and Mr. R. J. Goodwin. 
They stated that the addition of suitably-chosen 
elements of high melting point might be expected 
to increase the resistance of the grain boundaries 
to the relaxation of shear stress, and thereby 
decrease the liability of these materials to inter- 
granular fracture. Small additions of zirconium 
and titanium had been made to §f-brasses of 
three compositions, containing, respectively, 
0-1 per cent. of aluminium; 4 per cent. of 
aluminium; and 5 per cent. of aluminium, 
1-5 per cent. of iron and 1-5 per cent. of man- 
ganese. The results of sustained tensile tests on 
as-cast 4 per cent. aluminium §£-brasses had 
shown that both 0-05 per cent. of titanium and 
0-05 per cent. of zirconium increased the time to 
fracture, zirconium appearing to be more 
effective than titanium. Tests on aluminium 
B-brasses containing iron and manganese had 
shown that the presence of the two last-named 
elements increased the resistance to delayed 
fracture. In these complex alloys the zirconium 
and titanium additions had an adverse effect on 
their resistance to this type of failure. 

The third paper was by Mr. R. Eborall and 
Mr. P. Gregory. It dealt with “ The Mech- 
anism of Embrittlement by a Liquid Phase.” 
The authors stated that liquid lead had been 
found to cause considerable embrittlement, 
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with grain-boundary failures, both in 6-brass and 
in tin bronze, although it did not spread round 
the boundaries in the absence of stress. Failure 
was accompanied by the spreading of the liquid 
among the cracks. According to the theory of 
cracking, put forward in 1920 by A. A. Griffith, 
the stress needed to make a given crack grow 
depended upon the surface energy required, 
and this might be greatly reduced if the tip of 
the crack were filled with the liquid phase. 


ROLLING TEXTURES AND 
RECRYSTALLISATION 


On Thursday, afternoon, April 12, the pro- 
gramme included four papers on the theme * Roll- 
ing Textures and Recrystallisation,” were presen- 
ted by Dr. T. LI. Richards as rapporteur. 

The first of these four papers was entitled 
** Surface Nucleation in the Recrystallisation of 
Aluminium Single Crystals,” and was by 
Mr. C. D. Graham and Professor R. Maddin. 
The authors described experiments carried out 
at the University of Birmingham and stated that 
recrystallisation nuclei in extended aluminium 
single crystals had been found to be prefer- 
entially in a surface layer about 2-Sto5 =~ 10-*cm. 
deep. The experiments suggested that when a 
single crystal of aluminium was pulled in air, 
the distribution of dislocations at the surface 
was not the same as in the interior of the crystal. 
This afforded further evidence that the surface 
appearance of deformed crystals might not be 
representative of the conditions of the material 
below the surface. 

The second paper, on “‘ Deformation and 
Annealing Textures in Thorium,” was by 
Dr. R. E. Smaliman, of the Metallurgy Division, 
Atomic Energy Research Establishment, Harwell, 
Berkshire. He stated that the potentialities of 
thorium as a reactor material had prompted 
an investigation of its physical properties, 
particularly its alloying and deformation charac- 
teristics. Most of the present research had been 
carried out on sintered thorium bar, containing 


99-5 per cent. total thorium, with calcium 215, 
iron 55, nitrogen 195, and other elements less 
than 10 parts per million. For compression 
rolling the texture of thorium was similar to that 
developed in copper, but markedly different 
from that of 70 : 30 brass. 

Further work by Mr. Smallman was reported 
in the third paper which was entitled “* Textures 
in Face-Centred Cubic Metals and Alloys.” 
He stated that using quantitative methods, the 
rolling texture had been determined for all the 
common face-centred cubic metals, namely, 
copper, aluminium, nickel, gold, silver and 
thorium, and selected alloys based on these 
pure metals. Alloys had been chosen which 
might reasonably be expected to show yield 
behaviour, and the variation in texture with 
composition and temperature had been examined 
in them. 

The fourth and last paper was “On the 
Recrystallisation of Cold-Rolled Commercially 
Pure Titanium,” and was by Professor I. Obinata 
and Mr. K. Nishimura and dealt with work 
carried out in Tohoku University, Sendai, 
Japan. The authors stated that they had made 
a general study, principally by microscopic 
means, of the recrystallisation of cold-rolled 
commercially pure titanium. Two types of 
recrystallisation had been found to take place 
simultaneously; one not involving nucleation 
and the other proceeding by the ordinary 
nucleation-and-growth mechanism. A _ notable 
feature was the lack of uniformity, both in the 
progress of recrystallisation and in the gram 
size immediately after recrystallisation was 
complete. 

The two final technical sessions of the meeting, 
held on the morning and afternoon of Friday, 
April 13, had been arranged by the Metal 
Physics Committee of the Institute. The morn- 
ing session was devoted to an informal discussion 
on the theme “ Alloy Thermodynamics ”’ while, 
in the afternoon, a lecture on “ Electron 
Emission from Metals” was delivered by 
Professor Dr. Erich Schmid of the University of 
Vienna. 


UNLOADING A WAGON BY 


OSCILLATION 
INDUCED CONVEYING MOTION 


Designed for the rapid unloading of grain, 
chemicals and other bulk free-flowing materials 
from box-cars, the “‘ Kar-flo’’ unloader, made 
by the Link-Belt Company, Chicago, Jll., U.S.A., 
operates by oscillating the car to effect a convey- 
ing motion. The equipment consists of a heavy 
steel platform carrying the running rails and 
designed for through passage of shunting engines 
and loaded wagons, hydraulic clamping gear to 
centre and hold the wagon in position, and 
oscillating gear mounted beneath the platform. 
A control panel is provided at a point a little 
offset from the centre of the platform, and the 
running rail remote from the control point is 
raised so that the wagon is tilted towards the 
operator and the hopper entry-point between 


Hopper Entry 


Point 
Lat I/ 





















the control panel and the inner running rail. 

In operation a wagon is brought on to the 
platform of the unloader and left approximately 
in the centre. The operator then starts the 
hydraulic clamping gear by means of a valve on 
the control panel, and clamps rise from below 
rail level at each end of the platform, centre 
the wagon, and hold it by pressure against the 
two end couplers. The wagon door on the 
discharge side is then opened, hydraulic platform 
locks are released by the operator, and the 
oscillating gear motor is started by push-button. 
This gear consists of counterweights rotating 
in opposite directions to produce a reciprocating 
force. It is mounted beneath the platform, and 
as the latter is now freed from its hydraulic 
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locks and is carried at each end 
and heavy coil springs, a rocking oe 


MATERIAL FLOWS TO aps 
CENTRE OF WAGO 


The natural frequency of the s; 


: 3S ampli 
the rocking motion, and there is © soy — 
the platform of about 3 in. at « -h cod, te 


speed being 140 strokes per nute. 
effect on the material in the wago:. is the ea 
as that of a shaker conveyor, and t 


> 1S a steady 
flow to the centre of the wagon. ; the id 
door is open, and the wagon is (ed toward 
the discharge point, material flows out and 


passes through a gridded aperture in the floor 
to an underground hopper. 

The unloader is heavily constructed, but the 
power requirements are relatively low, 25 hp 
being needed for the main drive and 15 hop. for 
the hydraulic pumps. Control is by one 
the control panel being provided with interlock 
to prevent wrong-sequence operation. The main 
drive cannot be started when the platform locks 
are in position, or when the wagon clamps are 
disengaged. There are two hydraulic pumps 
One, operating at 200 Ib. per sq. in., provides 
the power for rapid movement of the wagon 
clamps; the other, working at 1,200 Ib. 
sq. in., gives the squeeze pressure for holding the 
wagon with the clamps, and also operates the 
platform locks. The unloader is designed to 
accommodate wagons weighing up to 150,000 Ib. 
loaded, and to deal with four vehicles an hour, 


x kek * 


HIGH ASPECT RATIO AEROVAN 


At the Paris Salon last year, Avions Hurel 
Dubois announced that they were collaborating 
with F. G. Miles Limited, Shoreham, Sussex, 
to fit a Hurel Dubois high aspect ratio wing on 
the Miles Aerovan freighter aircraft with the 
object of improving its take-off performance, 
particularly with one engine out of action. 
F. G. Miles, Limited, have recently announced 
that construction of the H.D.M. 105, as the 
modified aircraft is known, is well advanced, 
and it is expected to fly this summer. 

The original box-type fuselage, tail booms and 
tail surfaces of the Aerovan—constructed shortly 
after the second World War—have been retained 
except for the outboard fins and rudder which 
have been doubled in size. The new wing, of 
metal construction, has an aspect ratio of 21 
whereas the original wing has an aspect ratio of 
6:4. Since the object of the exercise is to see 
how the change of wing improves the perform- 
ance, the original two Cirrus Major IIL engines, 
each developing 150 h.p., are being retained. 

One of the main features of the Hurel Dubois 
high aspect ratio layout is the use of lifting 
struts and a stub wing. This enables the 
undercarriage main units to be installed at the 
outboard end of the stub wing, directly below the 
engines, thus considerably widening the track 
and improving ground handling. 

If the modification proves successful, the 
company may go forward with an all-metal 
development of the HDM 105, with increased 
power, possibly using de Havilland Gipsy Major 
200 or Gipsy Queen engines. 
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The suction hopper dredge *‘ Astland,” owned by the Preston Authority, proceeding to sea in the 
loaded condition. 


FROM RIVER BOTTOM TO SEA BED 
DREDGING AT SOME PRINCIPAL BRITISH PORTS 


When taking office as Chairman of the Scottish 
Section of the Institute of Marine Engineers, 
Mr. D. W. Low, of Messrs. Lobnitz and Company, 
Renfrew, reviewed the dredging operations under- 
taken during the last five years by a number of 
port authorities. This part of his remarks is 
given below; the remainder of his address, which 
was illustrated by films and slides, described a 
number of dredges that are in current use, two 
of which are illustrated on this page, and drew 
attention to the features that made each vessel 
suitable for the work on which it is engaged. 


Without dredging and the removal of spoil 
from the waterways of the world, many ports 
would cease to function. This in turn would 
stifle sea-borne trade and all that that means to 
shipowners, shipbuilders, marine engineers and 
a host of other interests. To demonstrate this 
point a schedule (set out in Table I on page 376) 
has been prepared which lists the amounts of 
dredged spoil removed during the last five years 
by some British authorities. 


FROM THE MERSEY 


The Mersey Docks and Harbour Board 
operate a fleet of about 30 dredges and ancillary 
craft, constantly dredging and carrying sand 


and silt from the sea channels, river and docks. 
The problem of keeping the Mersey open to 
navigation against the forces of nature is 
Immense and of this clear evidence exists in the 
average annual rate of spoil removal. The 
present fi ncludes :— 

3 Suction Hopper Dredges 

6G Hopper Dredges 

4 -s-Bucket Dredges and 

12 } r Barges. 
These y« are on constant week-day and 
night se ind are frequently employed on 
week-er all as part of the port service to 
— 

nN orc 


Rh th maintain the navigable channels 
in the irea some 10,500,000 tons of sand 


we dre d deposited at sea every year. 
: is v ‘fected by self-propelled suction 
en *s, one of which has the very 
an ‘pacity of 10,000 tons, regularly 
pl 1 from the sea channels by the 
oma °s_ In approximately two hours. 

0 ls Of similar type can each carry 
a ry ‘) tons in their hoppers. 


“es to and within the dock system 


the problem of siltation is severe and to meet this 
service, self-propelled grab hopper dredges are 
used. In this type of vessel single or multiple- 
grab cranes raise dock silt and mud from the 
bottom by grab bucket and discharge into the 
hopper. With a full hopper each vessel proceeds 
to sea under its own power to release the cargo. 
A fine system of operation has been developed, 
based on the principle that docks must be 
maintained at required depth without inter- 
ference to shipping and the loss of revenue- 
earning berthing space. 

The multi-bucket dredges are used mainly for 
maintenance work at the river entrances and at 
certain jetties. They are also employed on 
capital dredging, sometimes for prolonged 
periods, as the need for such work arises. These 
dredges are not equipped with hoppers and 
discharge the dredged spoil into hopper barges 
for transit to deposit ground. About eight units 
of the hopper barge fleet serve the bucket 
dredges while the remainder is employed on the 
carriage of quarried stone which is deposited on 
the revetments of the sea channels. 

On the Thames the major part of the main- 
tenance dredging consists of mud, but small 
amounts of clay, sand and ballast are encoun- 
tered. There is the usual continuing fight against 
siltation. This problem is under constant 
investigation in order to devise more economical 
methods of removal and to reduce, by scientific 
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means, the quantities to be removed. All 
dredging is accomplished by multi-bucket 
dredges in association with hopper barges, and 
by grab hopper dredges. The hopper barges 
are required to make a long passage to and 
from the dumping ground but the grab hopper 
dredges deposit their cargoes within the limits 
of the Authority at distances between 20 and 
8 miles from the dredging positions. Experi- 
ments with suction dredging have so far been 
inconclusive, but this method may yet prove to 
be the economic answer to maintenance dredging 
in this great river where conditions would appear 
to offer scope for its adoption. 


NORTH EAST COAST 


About two thirds of the annual tonnage 
quoted for the Tees Conservancy was carried 
to a deposit ground at sea in self-propelled craft. 
The remainder of the output was pumped from 
barges to a reclamation area within the limits of 
the Authority. For the most part the work on 
this river is performed by multi-bucket dredges 
and grab dredges in association with hopper 
barges. The Authority, however, operates one 
self-propelled suction hopper dredge which in 
recent years has contributed greatly to improved 
maintenance dredging in the sands of the sea 
channels. Experimental work is proceeding on 
the handling of up-river silt with encouraging 
results. 

The Clyde Navigation Trust operates a 
dredging fleet of :-— 

4 Grab Hopper Dredges 

4 Multi-Bucket Dredges and 

13 Hopper Barges. 
No suction dredging is employed but amongst 
the ancillary craft is a diving bell barge adapted 
for sub-aqueous rockbreaking by means of 
explosives, a system whereby rock is pulverised 
under water for elevation to hopper barges by 
bucket dredging. A 15 ton rock cutting chisel 
is presently being added to the equipment of this 
vessel to enable rockbreaking to be carried out 
by percussion as well as by blasting. The 
dredging craft are employed almost exclusively 
on maintenance dredging, the multi-bucket 
dredges being used in the navigable channel of 
the river and in the dock areas, and the grab 
dredges alongside the quays and wharves on the 
riverside and in the docks. 

On the Ribble a fleet of self-propelled suction 
hopper dredges is in service and until 1952, 
seven dredges of this type were working. The 
slight drop in spoil output for 1953 and 1954 
was caused by a reduction in the operating fleet 
to four post-war dredges. Maintaining the river 
by dredging such large quantities each year 
imposes an onerous charge on the Port of 
Preston but there is little doubt that the cheapest 
method is employed to suit the circumstances. 
In addition the Authority operates grab dredges 
and hopper barges for dock service and for 
carrying stone to the training walls of the river. 


HOPPER TYPES 


At this stage, and simply as a matter of 
record, mention should be made of another 
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A Diesel-electric grab dredge, owned by the Mersey Docks and Harbour Board, photographed during 





trials on the Clyde. 
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TABLE I.—Quantiries OF Spor In Tons ReMoveD BY DREDGING FROM SEA CHANNELS, RIVERS AND Docks 











Year 1950 1951 1952 | 1953 1954 
} | a 
Authority, Mersey Docks and Harbour 
Board 
By multi-bucket dredge 989,382 826,335 775,550 654,650 785,180 
By grab bucket dredge 1,731,777 2,020,345 2,156,820 2,929,240 3,462,240 
By suction dredge 9,891,090 6,681,490 12,441,430 13,894,310 10,488,530 
Total 12,612,249 9,528,170 15,373,800 17,478,200 14,735,950 
Authority, Tees Conservancy Commis- 
sioners 
By multi-bucket dredge 1,231,234 1,160,516 1,408,179 1,323,594 1,380,168 
By grab bucket dredge 49,520 52,043 21,382 29,048 21,030 
By suction dredge 252,051 220,863 614,641 $55,219 
Total 1,280,754 1,464,610 1,650,424 1,967,283 1,956,417 
Authority, Port of London Authority € 
By multi-bucket dredge 2,928,867 3,036,147 3,217,671 2,921,986 3,127,279 
By grab bucket dredge 148,148 228,988 294,176 278,050 300,950 
Total 3,077,015 3,265,135 3,511,847 3,200,036 3,428,229 
Authority, Clyde Navigation Trust ‘a 
By multi-bucket dredge 1,561,875 1,178,025 1,15€,050 966,375 1,075,275 
By grab bucket dredge 172,970 136,308 148,237 146,325 177,525 
Total 1,734,845 1,314,333 1,304,287 1,112,700 1,252,800 
Authority, Port of Preston Authority 
(Ribble Navigation) 
By suction dredge 2,626,322 2,919,951 2,493,649 1,920,154 2,127,678 
Total 2,626,322 2,919,951 2,493,649 1,920,154 2,127,678 
M.D. & H.B TOL. PLA. C.N.T. P.P.A. 
Average annual quanitity of spoil re- 
moved during period 1950/1954 in 
tons 13,945,674 1,663,898 3,296,452 1,343,793 2,417,551 
Distance spoil is carried to deposit area 
in miles 
Maximum 20 16 70 28 16 
Minimum 4 l 45 10 + 


means of transporting dredged spoil which does 
not come within the orbit of this address. The 
hydraulic transport of spoil by pumping through 
floating and shore pipelines is, where practicable, 
substantially the cheapest means of spoil 
transport. For a variety of reasons this method 
is little favoured in this country but is extremely 
popular overseas, particularly in the United 
States. It is of great use in capital dredging 
schemes but, for port maintenance dredging, 
spoil disposal by hopper barge or hopper 
dredge retains an almost undisputed supremacy. 

In the dredging world a hopper is a receptacle 
or container into which dredged material is 
deposited. A hopper barge is a vessel fitted 
with a hopper into which dredged spoil is 
delivered by a dredge for carriage to deposit 
area. The hopper is generally fitted with bottom- 
opening doors or valves through which the 
spoil is dumped, but in certain circumstances 
closed bottom dry hoppers are also used. 
Hopper barges also serve other purposes, e.g. 
the carriage of ash from pulverised coal power 
stations, of steelworks slag and of the residue 
from sewage works. In the last type of vessel 
closed tanks are fitted instead of an open 
hopper. 

A hopper dredge is equipped with a hopper 
into which the dredging plant discharges the 
spoil raised from the bottom through a distri- 
bution system. Such dredges may be of the 
multi-bucket, grab bucket or suction types. 
The multi-bucket hopper type is out of vogue 
though it had a long period of popularity and 
still has a limited use where small amounts of 
dredging are required at widely dispersed places. 
The grab bucket and suction types continue to 
grow in popularity, the former in this country 
and the latter overseas. In the United States 
the term “ hopper dredge” is not qualified by 
“suction” because operators do not think in 
terms of bucket hopper or grab hopper dredges. 
Briefly then the hopper is an Open compartment 
or hold designed to carry dredged material. 

MATERIALS HANDLED 

Sub-aqueous soils loaded by dredging into 
hoppers could be classed under the general 
headings that are given in Table II which, how- 
ever, are not exhaustive. Soil densities vary 
substantially, hence the stowage ratings quoted 
are indicative only. 

Each of these materials has some inherent 
feature which demands attention in design. It 
is obvious that a hopper designed to carry a 
cargo stowing at 18 cub. ft. per ton could carry 


appreciably more volume when loaded at 
27 cub. ft. per ton provided the capacity was 
available. Conversely it is a very easy matter 
to overload a hopper designed specifically to 
carry any of the lighter spoils. Herein lies a 
danger against which the naval architect must 
protect himself. The hopper deadweight should 
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be based on the class of mat i 
hopper is intended to carry and t! aan - 
load drafts be arranged accora y. =o 
general purposes an empiric: towage — 
20 cub. ft. per ton is regarded as . but wher 
a hopper is designed for, say 25 ft. per - 
material, physical safeguards agai ~verloadi : 
should be incorporated. ng 

Again the ease with which carg.. are p | 

from hoppers through the bot. » Opening 


varies with the nature of the ; .aterial Silt 
drops out easily. Dumping a oid of ‘tick 
mud usually presents no trouble « ept that the 
residual material clings to door ch: ‘ 


HS, at points 
TABLE II.—Stowage Rat 
& 
Material | Rates of Stow in Hopper 

Silt és “ 25 to 29 cub. { 
- ereera io. 
Sand and clay. . 18 to 20 4 
Sand and gravel 17 to 20 
Fine sand ; 17 to 19 


where the hopper plating or girders intersect 
near the bottom and at any structural members 
which break the smoothness of the downward 
flow. Medium and coarse sands release in 
general with the opening of the doors but very 
fine sands, or cargoes like fly ash from pulverised 
coal firing, may pack solidly in the hopper and 
tend to arch over the doors when these are 
opened. A sticky clay—and most clays are more 
or less—can be a perfect nuisance to dump. 
Rock cargoes have a high permeability and the 
design of the hopper should avoid jamming 
of the rock on dumping. Many rock cargoes 
are deposited on the training walls of navigable 
channels after the vessel is positioned overa 
certain spot. This work is frequently done in 
shallow waters and requires that, when open, 
the doors should not protrude below the bottom 
of the ship. 


MILEAGE RECORDER FOR RAILWAY SERVICE 


The accompanying illustration shows a mileage 
recorder which has been designed by the British 
Thomson-Houston Company, Limited, Rugby, 
for mounting on the axle-box of a locomotive or 
other rolling stock. Such an instrument enables 
mileage records to be obtained, data which are 
important in securing efficient operation. 

The new recorder is available in two forms, 
one being a complete counter unit with drive and 
resilient mounting, so that it is suitable for 
attachment to the axle box cover. In construc- 
tion it is identical and interchangeable with the 
firm’s Type B tachogenerator for axle-shaft 
drive. The other form is a counter unit, which 





A mileage recorder, of B.T.H. design, mounted in 
the axle-box cover of a locomotive. 


is suitable for use with the Type C tachogenerator 
and is driven from the generator shaft. 

Essentially the recorder comprises a six-figure 
counter assembly, the first wheel of which 
registers tenths of a mile and is actuated through 
reduction gearing from the axle of the track 
wheel. The driving member can be varied to 
suit particular requirements, suitable for wheel 
track diameters from 26-5 to 55 in. 

The mileage recorded is a function of the 
actual track wheel diameter and the gearing 
of the recorder. This gearing is chosen to 
match, as closely as possible, the mean diameter 
of the track wheel, taking into account the 
maximum track wear. Small errors, due to 
variations in wheel diameter, therefore tend to 
cancel out over the life of the tyre. A correction 
factor, which relates to the nominal wheel 
diameter as determined by the gearing, may be 
applied if more precise mileage figures are 
required over a brief period. For normal 
record purposes, however, the mileage figures 
shown are of sufficient accuracy as the maximum 
error at any time will not exceed about 4 per cent. 


.* 2 3 
PLASTICS INSULATION 


An interesting insulation problem arose at the 
Reddish Electric Traction Depot, which forms 
part of the Manchester-Sheffield «'ectrification 
scheme, when it was decided to attach the 
specially designed Ediswan lighting units to the 


structures carrying the 1,500 volt ect-current 
overhead power lines. A steel acket arm 
with a shrunk-on covering, 14 to — mm. thick, 
of polyvinyl chloride was therefor: veloped to 
provide insulation and resistance t¢ ompression 
at the clamping point. The box >olding the 
incoming service and the self-sus' ing winch. 
which has been provided so tha’ he lanterns 
can be serviced at ground level, wa: 5° attached 
to the mast by 4 in. mild-steel ba vhich were 


insulated by polyvinyl-chloride tt 
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MECHANICAL HANDLING 


3—CONVEYORS 


Continued from page 350 


In the last t sues of ENGINEERING, some of 
the cranes ng shovels, trucks and tractors 
on view at t! Mechanical Handling Exhibition 
at Earl’s Ce which closes on May 19—have 


This week we deal with some 
; on view. 


been described 
of the convey 


PASSENGER MOVEMENT 


An American project for carrying passengers 
by belt conveyor, which may have far-reaching 
effects on local passenger transportation, Is dis- 
played in model form by the Goodyear Tyre and 
Rubber Company in conjunction with Richard 
Sutcliffe, Limited, who are licensed to manufacture 
the equipment in the U nited Kingdom. Thesystem 
has been developed by the American Goodyear 
Tyre and Rubber Company in conjunction with 
the Stephens-Adamson Manufacturing Company, 
Aurora, Illinois. The system is already in 
operation at the works of the latter company, 
and design studies have been worked out for 
large-scale installations such as the replacement 
of the present shuttle service between New York 
Grand Central Station and Times Square, 
capable of handling 36,000 passengers instead of 
the present 23,000. 

In this new project, passengers arriving at the 
station all go to one platform where a 60 ft. long 
moving belt (called the ‘‘ Speedwalk *’) is running 
at a constant speed of 14 m.p.h. Alongside this, 
where the train tracks would normally be, is 
another conveyor belt moving at the same speed 
on which 19 separate passenger Cars are arriving 
every minute. The capacity of these cars is 
matched to the traffic density to be handled, 
and in the New York project would probably 
hold 10 to 15 passengers. 

Once on the Speedwalk, all the passenger has 
to do is to step into the carriage, the doors of 
which have already opened automatically. Once 
clear of the Speedwalk the doors shut auto- 
matically, and the carriage rolls over a bank of 
tyred accelerator wheels which quickly step up 
the speed of the conveyor from 14 to 15 m.p.h. 
Spacing is increased as the cars are placed on this 
main line conveyor. 

When the terminus is reached the carriages 
are slowed down over a bank of decelerator 
wheels, and are delivered bumper-to-bumper 
(19 cars per minute) to the off-loading Speedwalk 
which also moves at 14 m.p.h. 

Having arrived at their first destination and 
emptied, the cars then describe an arc on banks 
of powered wheels equipped with pneumatic 
tyres to pick up their passengers on the other 
side for the return trip, when the whole process 
's repeated. The journey from Grand Central 
Station to Times Square would take 2 minutes 


each way. The Speedwalk passenger conveyor 
'S arousing considerable interest in the United 
States, and six installations already are working 
at railwa tions, industrial works and baseball 
parks. 

TAPE-CONTROLLED CONVEYOR AND 

'RANSFER SYSTEM 

An int development demonstrated by 

Fisher 


llow, Limited, Material Handling 
Divisio lesley Works, Birmingham, 12, 
naster electronically controlled 
n designed by them in collabora- 
t.M.1. Engineering Development 
Organis in this system, a_ teleprinter 
translat: operator’s requirements on to 


Is the 
convey« 
uon w 


A vhich is then fed into an electronic 
poe ting the operator’s signals to 
ona ses. An E.M.I. control unit 
7 erp! instruction from the reader, 
yw e nveyor control mechanism, and 
COeeK! has been carried out before 
accep ext One. 

The 1k 


in the chain of automatic 


processes is the transfer of a component from the 
conveyor to and from a representation of an 
automatic machine, the complete cycle being 
automatically operated and controlled by the 
conveyors. 

To illustrate the new system, the demonstra- 
tion conveyors at Earl’s Court incorporate two 
storage conveyor lines, called ‘“* Red Line” and 
** Yellow Line”: the required assembly operation 
sequence may call for * red,” ** yellow,” ** red,” 
** red,” “* yellow,” “ yellow,” ‘* yellow,” “ red.” 
The punched tape covering this requirement is 
fed into the reading machine and the emerging 
electrical impulses are translated by the E.M.1I. 
controller into movements of the index mech- 
anism of the storage conveyors, so allowing the 
appropriate components to move from the 
storage conveyors to the main conveyor system. 
The main conveyor transports the components 
to their destinations, these being automatically 
determined through pre-selectors built into the 
Flowmaster system. 

Safeguards are incorporated so that should a 
component called for by the tape not be available 
in the storage conveyor, the tape will remain 
stationary holding the programme until the 
required component becomes available. Thus, 
only if each sequence and operation has been 
correctly performed can the next step or sequence 
be initiated. 

The speed at which the tape is fed into the 
reader and, therefore, the speed at which the 
sequences or operations are performed, is 
controlled by the chain speed of the main 
Flowmaster conveyor, so that when it stops, the 
reader stops, and the E.M.I. controller does not 
release any more components to the main 
conveyor. 

The number of components which can be 
released to the main conveyor in a given period of 
time is proportionate to the number of pawls 
on the main conveyor, which pass a control 
point connected to the E.M.I. controller. 


INDEXING TRAY CONVEYOR 


A pneumatically-operated tray conveyor 
(Fig. 12) with an indexing movement suitable for 
automatic operations is displayed by the Abisch 
Conveyor and Furnace Company, Limited, 
194-196, Finchley-road, London, N.W.3. 

The conveyor trays, which operate on a closed 
circuit, are pushed intermittently along an upper 
track to a discharge platform which lowers the 
tray to the return conveyor. The latter transfers 
the tray to a feed platform which lifts it back to 
the top track, completing the circuit. 
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SLIDING ASHES ON AIR 


Among the exhibits on the stand of Babcock 
and Wilcox, Limited, Babcock House, Farring- 
don-street, London, E.C.4, is an animated dis- 
play showing the operation of a low-pressure 
pneumatic fly-ash handling system of the type 
installed at Brimsdown power station. 

This system is a comparatively new develop- 
ment in the technique of handling fly-ash and 
can be arranged to convey 20 to 100 tons per 
hour up to distances of 4 mile. It is arranged to 
handle fly-ash dry, a valuable feature if commer- 
cial use of the ash is contemplated. The gravity 
conveyor system consists of an inclined trunking, 
which has a “ floor ” section made up of a fabric 
porous to air and resistant to high temperatures. 
The air pressure applied beneath this fabric 
cushions the dust on it so that the ash will 
flow freely down an incline of 5 deg. Where 
long distances are involved, this system is used 
to collect the ash from several different boilers 
and convey it to a transfer point where it is 
collected from a buffer hopper by a Fuller- 
Kinyon pump, and transferred to a storage silo 
by compressed air. 





Fig. 13 Heavy-duty steel trough conveyor for 
curved track: Wharton Engineers (Elstree), Ltd. 


STEEL CURVED TRACK CONVEYOR 


Illustrated in Fig. 13 is the new steel-link 
conveyor exhibited by Wharton Engineers 
(Elstree) Limited, Elstree, Hertfordshire, for 
heavy-duty operation on curved track, with a 
capacity of over 400 tons per hour and capable 
of carrying hot materials at temperatures up to 
900 deg. F. There are no open spaces between 





Fig. 12 Pneumatic tray conveyor with indexing movement: Abisch Conveyor and Furnace Co. Ltd. 
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the trough plates when passing curves. The 
conveyor operates on mine-type rails and has a 
single driving chain. For long lengths of 
track intermediate drive units are available so 
that the main driving motors can be kept to 
minimum power. 


SCREW CONVEYORS FOR GRANULAR 
MATERIALS 

The Handyloader screw conveyor exhibited by 
Mitchell, Colman and Company, Limited, Holly- 
bank-street, Radcliffe, Manchester, has been 
designed for use on farms, for handling and 
loading grain and other free-flowing materials. 
It is readily portable, as it weighs less than 
35 lb. For most duties, a 4 h.p. motor is 
required to drive the screw. Mounted on a 
bracket at the delivery end, the motor can be 
arranged either for belt or direct drive. 

The Handyloader, which is fitted with a 
collapsible feed hopper, is available in three 
lengths—9 ft., 12 ft. and 15 ft. The basic unit 
is 9 ft. long, and 3 ft. or 6 ft. extensions can be 
added. Typical throughputs, with the Handy- 
loader set at various angles to the horizontal, are 
as follows: vertical, | ton per hour; 60 deg., 
3 tons per hour; 45 deg., 4 tons per hour; 
30 deg., 5 tons per hour. 

The Screw-Lift conveyor shown by W. S. 
Barron and Son, Limited, Bristol-road, Glouces- 
ter, is manufactured under lincence from the 
Screw Conveyor Corporation of America. De- 
signed for elevating most granular materials, it 
is suited to the needs of certain chemical plants, 
food processing industries and provender millers. 
It is also capable of elevating wet brewers’ grains, 
which are difficult to handle on other types of 
conveyor. 

The Screw-Lift is a vertical worm elevator 
manufactured in four sizes, from 4 in. diameter 
to 12 in. diameter, capable of handling through- 
puts from 75 cub. ft. to 2,500 cub. ft. per hour. 
The drive gearbox can be either mounted at the 
head, with a gravity feed opening; or the elevator 
can be provided with a bottom drive, and in this 
case it can be used in conjunction with a hori- 
zontal screw feed conveyor driven from the 
vertical shaft. This latter version is suitable 
for all types of free-flowing bulk materials, as well 
as soft stocks such as flour and starch. 

A tapered endless screw receives the material 
from the feeder and starts the vertical movement 
without compression, ensuring that there is no 
damage to the stock. The intermediate bearings 
are designed to offer the minimum of obstruc- 
tion. 


ISOTOPE CARRIER 


Developments in air-tube carrier systems shown 
by the Lamson Engineering Company, Limited, 
6, 7 and 8 Hythe-road, Willesden Junction, 
London, include an automatic isotope loading 
device which permits isotopes to be loaded on 
the carrier system and dispatched untouched by 
hand. It consists of a terminal in which a 
specially-designed carrier is held open by an 
-electromagnet incorporating a stop which retains 


-*the carrier at the terminal until the isotope is 


dropped inside. 

When the isotope touches the bottom of the 
carrier, the spring-loaded lid of the carrier is 
released and the stop is withdrawn from beneath 
the carrier so that the latter, with the isotope 
inside it, moves away through the system to the 
point of discharge. With this arrangement it is 
possible to load isotopes at a central bank for 
distribution to various distant points. 


CONVEYOR BELTING AND 
COMPONENTS 

Heat resistant and fire-resistant conveyor belts 
are among the exhibits of the Silvertown Rubber 
Company, Limited, Herga House, Vincent- 
square, London, S.W.1. For use underground, 
they are showing a flexible belt with ample 
lateral firmness for heavy loads, resistant to 
abrasion, gouging and cutting; a light-weight 
belt specially designed for service at the coal face, 
capable of gripping small diameter drums: and 
an exceptionally robust belt for heavy duty. 

The belt seen in Fig. 14 , exhibited by the 


British Tyre and Rubber Company, Limited, 
Herga House, Vincent-square, London, S.W.1, 
is designed for carrying very abrasive materials 
at temperatures up to 230 deg. F.; it is recom- 
mended for conveying sinter, hot sand, castings, 
cement clinker, coke, bricks, glasscullet, etc. 
Other heat-resisting B.T.R. belts on view include 
one with a glass-fibre carcass that can be used 
at temperatures up to 350 deg. F., or even higher 
temperatures for short periods. 

A new type of polyvinyl chloride coated belting 
is exhibited by Gandy, Limited, Wheatland 
Works, Wallesey, Cheshire, which can be rapidly 
manufactured, and very easily made endless on 
site with the minimum of apparatus. 

New types of base fabrics, such as high 
tenacity rayon, are used in the fire-resistant 
conveyor beltings shown by Rubber Improve- 
ment Limited, Rilex Works, Wellingborough, 
Northamptonshire. This company have also 
done much research work on the elimination of 
the build-up of static electricity on belting, and 
have developed an anti-static belting particularly 
suitable for handling high explosive materials. 


DRIVING HEAD FOR BELT CONVEYOR 


A new design of belt-conveyor driving head, 
known as the Panther 30, is shown by Richard 
Sutcliffe, Limited, Horbury, Wakefield. A single- 
drum driving head, the Panther 30 is designed 
for industrial conveyors and transmits 30 h.p. 
at a range of belt speeds from 160 ft. per minute 
to 280 ft. per minute (Fig. 15). 

It is suitable for belts from 20 in. to 54 in. 
wide and is fitted with a 27 in. diameter driving 
drum and a 12 in. diameter snub drum. The 
motor is spigot-mounted to the gearcase, with 
the first-reduction pinion keyed to the motor 
output shaft, thus dispensing with a separate 
coupling. The speed reduction is through a 
double train of high-grade hardened steel gears, 
mounted on ball bearings in a cast-iron gearbox. 
The final-reduction wheel is keyed directly to 
the driving-drum shaft, thus ensuring a highly 
efficient drive. The top half of the gearcase can 
be removed for inspection without disturbing the 
alignment of the gears. 

The machine is designed so that the drive unit 
can be assembled either hand or changed over 
on site to suit varying conditions. 


OVERHEAD CONVEYORS 


Other interesting conveyors demonstrated at 
the exhibition include the Stanorun overhead 
chain conveyor for production shops, shown by 
Geo. W. King, Limited, Stevenage and Hitchin, 
Hertfordshire, which incorporates selective con- 





Fig. 14 Conveyor belt for hot and abrasive 
material: British Tyre and Rubber Co. Ltd. 
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Fig. 15 30 h.p. single-drum conveyor driving 
head: Richard Sutcliffe, Ltd. 


veying, automatic storage and transfer ynits: 
an ultra-lightweight pre-selective overhead chain 
conveyor (patent application No. 27276/54) 
exhibited by Sovex Limited, Erith, Kent, devel- 
oped originally for routing garments in the 
dyeing and cleaning industry, but equally suitable 
for handling light parts on the shop floor or in 
the warehouse; and the Charlton carriage for 
ski-lifts, shown by the British Ropeway Engi- 
neering Company, Limited, Plantation House. 
Mincing Lane, London, E.C.3, who have recently 
installed a ski-lift of this type for the Scottish 
Ski Club. 
To be continued 
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SPARK MACHINING 
DEMONSTRATED 


Mobile Unit Visits Factories 


In order to demonstrate to interested manu- 
facturers the use and _ possibilities of the 
Sparcatron equipment for machining by spark 
erosion, which is manufactured by Impregnated 
Diamond Products, Limited, Tuffley-crescent, 
Gloucester, a mobile demonstration van has 
been introduced by the marketing agents, Burton, 
Griffiths and Company, Limited, Mackadown- 
lane, Kitts Green, Birmingham 33. 

The unit comprises an Austin van with a 
specially designed body in which is housed the 
standard Sparcatron unit and a self-contained 
petrol-driven generating set for providing elec- 
trical power when a mains supply is not readily 
available. 

The Sparcatron spark-machining process was 
described in the November 26, 1954, issue of 
ENGINEERING (page 698, vol. 178). Briefly, it 
may be recalled that it provides a simple means 
for cutting hard materials such as cemented 
carbide, titanium and its alloys, etc., which 
cannot readily be machined by conventional 
cutting and grinding tools. Moreover, high- 
strength steels can be machined by the Sparcatron 
process in the fully heat-treated condition with- 
out any local heating effects and loss of mech- 
anical properties. The cutting process produces 
a smooth non-directional surface finish (35 micro- 
inch) with lubricant-retaining properties. itis 
also possible to carry out intricate machining 
operations which by any other means would 
require a succession of costly processes and in 
some cases might even be impossible. _ ‘ 

Spark machining is particularly suitable 4 
producing form tools, extrusion dies, and tool- 
room renovation. It has been used for mach- 
ining an 8-vane impeller, the operauon — 
55 hours instead of the 5 weeks by -onventiona 
methods. The Bristol Aeroplane ‘ pre set A 
using the process for renovating rbine-biac 
dies, and the aircraft industry ars terested in 


its possibilities fer accurately ™ “ning = 
large-scale models used in wink - o ; 
The growing interest in the prov . W ar 
economically within the range the $ ‘f 
manufacturer, has led to the in pep 
five-day courses in spark mach 8 at 


Production Engineering Research ciation. 
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CING ** TOOTHPASTE”? TUBES 


AUTOMATION INCREASES OUTPUT 


ye has, of recent years, become 


» CO SI 
pps: fe. ure of daily life and the range of 
products th ow packed in these convenient 
containers idly increasing. The list now 
includes su ems as condensed milk, salad 
dressing and caviare as well as more familiar 
items such as paints, adhesives and toilet pre- 
parations. 1 meet the rapidly increasing 
demand, Venesta Limited, Vintry House, Queen 
Street-place, London, E.C.4, have, during the 


last two years, installed flow-line units at their 
Silvertown works to replace the older system of 
batching. On these flow-lines, where the approach 
to automation is almost complete, 55 tubes can 
be produced per minute, as compared with 38 on 
the batching plant. Moreover, the number of 
operators required is reduced from eight to four. 
Although some standard machines and equip- 
ment are used in the flow-lines, much of the 
plant, and particularly the transfer mechanisms, 
was designed by the company. 

The materials used in the manufacture of the 
tubes are tin, lead, lead alloy, tin-coated lead 
and aluminium. The last named now accounts 
for 57 per cent. of all British tube manufacture. 


® 
on 


- 





F ig. 1 The tubes are formed by impact extrusion from a “ dump ”’ of material. 
Horizontal Presses are used in the flow-lines. The formed tubes are 
pneumatically stripped from the die and fall on to a belt conveyor. 





Fig, 2 
are mec 


‘ving the cap thread rolled and the ends trimmed, the tubes 
transferred to mandrels mounted on a rotating wheel which 
gs them in contact with the enamelling roller. 


Materials are chosen to suit the intended contents 
of the tube, but for some substances it may be 
necessary to coat the inside of the tube with a 
lacquer to prevent any possible reaction which 
might cause the contents to deteriorate during 
long storage periods. The outside of the tube 
is normally enamelled and then has the des- 
cription printed on it. Whether made on the 
batch machines or on the flow-lines, the tubes 
are initially formed from a “ dump” (“slug ”, 
if of aluminium) by impact extrusion, and the 
sequence of operations is the same. Work flow 
in the factory is from the outside towards the 
centre where the packed tubes are stacked on 
pallets and removed by fork truck. Light- 
weight pallets of plywood squares separated by 
straw-board cylinders have been designed by 
the firm for this use in consultation with the 
Institute of Materials Handling. 


IMPACT EXTRUSION 


To make the dumps, ingots of the metal or 
alloy are melted and cast into slabs. The slabs 


are then rolled to the required thickness and 
the dumps punched out of the resulting strip. 
To produce tin-covered 

sininaiaens tubes, tin foil is laid on 


= be WS , 


both sides of the slab 
during rolling, the pres- 
sure being sufficient to 
ensure adhesion. After 
punching, the dumps, 
which are circular discs 
of the same outside 
diameter as the finished 
tube, are rumbled with 
a powder which supplies 
the necessary lubrication 
for the extrusion process. 
To facilitate extrusion, 
the aluminium slugs have 
a central hole punched 
in them. They are then 
transported to the feed- 
ing hoppers of the ex- 
trusion presses. After 
inspection, the dumps 
are fed mechanically into 
the presses which in the 
case of the flow-line 
arrangements are hori- 
zontal machines. Fig. | is 
taken looking down into 
the mechanism of one of 
them; a tube has just 
been extruded and is 
shown still in place on 
the male portion of the 
die. On the left is the 
stripping mechanism and 
in the foreground is a 
moulded tube being car- 
ried away on a conveyor 
belt. The impact force 
of these machines is 
approximately 60 tons. 
At this stage, aluminium 
tubes require an addi- 
tional annealing opera- 
tion, for this material 
has to be extruded 
“hard” to obtain good 
results. 

The next operation is 
forming the thread for 
the cap on the nozzle 
and cutting the tube 
body to the correct 
length. These operations 
are carried out simul- 
taneously on a series of 
mandrels mounted on a 
wheel rotating in the 
vertical plane. The tubes 
arriving on the conveyor 
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Fig. 3 The enamel is partly dried in an oven and 

the tubes mechanically transferred from the peg 

conveyor to a second mandrel wheel which brings 

them in contact with the print roller. Drying is 
completed in a second oven. 





Fig. 4 The last operation is fitting the cap, which 


is again performed mechanically. The completed 
tube is passed by conveyor to the inspection bench 
and is afterwards packed. 


belt from the press are pushed mechanically on 
to the mandrels, which have a splined end 
designed to fit inside the nozzle portion of the 
tube in order to grip the tube while the cutting 
and trimming operations take place. Rolling 
is used to form the thread. When these opera- 
tions are completed, mechanical fingers strip 
the tube from the mandrel in such a way that 
the finished portion falls down one chute, while 
the waste end falls down another. The tubes 
are then conveyed to the enamelling machine 
in which they are once again mounted on 
mandrels on a vertical wheel which during 
rotation brings them into contact with the paint 
roller. This operation is shown in Fig. 2. 
They are then transferred by hand to the peg 
conveyor which carries them through the first 
drying oven. 

The enamel is only partly dried in the first 
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oven, and the tubes are transferred mechanically 
to another vertical wheel and the wording and 
design are printed on them. The tacky enamel 
gives a good adhesive surface for the printing 
which may be in as many as four colours. In 
the left background of Fig. 3 is the conveyor 
bringing the tubes from the first oven and in the 
centre they are being conveyed to the second 
after printing. After emerging from the second 
oven, the completely dry tubes are fed to the 
capping machine, part of which is shown in 
Fig. 4. In this the principle of rotating mandrels 
is again used. The tubes are pushed on to the 
mandrels, then registered and next a cap from 
the chute is screwed on to them. They are then 
stripped from the mandrel and taken by a 
conveyor to the inspection station, after which 
they are packed ready for dispatch. The 
mechanical fitting of the caps has the advantage 
that all are screwed on with the same degree 
of tightness. 

It is a comparatively simple matter to change 
from one size of tube to another, for all that is 
needed is to change the die and the various 
mandrels, and to adjust the position of the 
enamel and print rollers, all of which can be done 
with little difficulty. This enables a wide range 
of tube sizes to be handled and those already 
made range from 3 in. in diameter by 2} in. 
long to 2} in. in diameter by 10 in. long and 
are designed to hold a great variety of products. 
Attached to the works is a laboratory where 
the reactions between the materials of the tube 
and its future contents can be studied so that 
the former can be chosen to prevent any 
deterioration occurring. 


x * * 


ANCIENT NAVIGATING 
INSTRUMENTS 


Important Collection at 
Greenwich Maritime Museum 


By the collaboration of their owners all the four 
mariner’s astrolabes known to exist in_ this 
country are now being exhibited at the National 
Maritime Museum, Greenwich, and it is hoped 
that it will be possible to keep then on view 
throughout the summer. It may be noted that 
only nine of these instruments are known to 
exist in the whole world, so that nearly half the 
total number can be seen and compared at 
Greenwich. The mariner’s astrolabe is an 
adaptation of the astronomical astrolabe of 
which a comparatively larger number (about 
750) are known to exist; incidentally, the 
National Maritime Museum has a fine collection 
of about 50 of them. .Most astronomer’s 
astrolabes had on the back a graduated scale 
with a sighting alidade which could be used 
for observational purposes, the remainder of the 
instrument being used for calculations. The 
observational part was found so useful for naviga- 
tion that a special instrument was made for 
the use of mariners, the essential parts of 
which were made very heavy so that it was not 
affected by wind but hung steadily in the vertical 
plane. With it, the angular elevation of the sun 
or of the Pole Star could be determined, as with 
a sextant, and the latitude of the observer calcu- 
lated from the readings. 

Of the four instruments being shown at 
Greenwich, the oldest is dated 1555, but has only 
recently come to light; it belongs to the Albert 
Institute, Dundee. The second astrolabe was 
found in 1845, under a rock in the island of 
Valentia, Co. Kerry, near the spot where three 
vessels of the Spanish Armada were wrecked. 
This instrument was formerly in the Science 
Museum, but is now owned by the National 
Maritime Museum. The third astrolabe was 
brought up by a sand-pump dredger from the 
bottom of Vera Cruz harbour; it is the property 
of the Museum of the History of Science, Oxford. 
The fourth is the work of the English instrument 
maker Elias Allen who made it in 1616: it is 
now in the possession of St. Andrews University. 
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NOTICES OF MEETINGS 


British Institution of Radio Engineers 


LONDON 
* The Measurement of the Velocity of ‘ Light’ by Electronic 
Methods,” by K. Froome. London Section. London School 
of Hygiene and Tropical Medicine, Keppel-street, W.C.1. 
Wed., May 23, 6.30 p.m.* 


Building Centre 
LONDON 


Films Illustrating Building Plant and Machinery. Wed., 
May 30, 12.45 p.m 


Chemical Society 
LONDON 


Centenary Lecture on “ The Present Status of the Trans- 
uranium Elements,” by Professor G. T. Seaborg. Thurs., 
June 7, 7.30 p.m. 

LIVERPOOL 
Centenary Lecture on “ The Present Status of the Trans- 
uranium Elements,’ by Professor G. T. Seaborg. Chemistry 
Lecture Theatre, The University, Liverpool. Tues., June 5, 


5.30 p.m. 
Incorporated Plant Engineers 
BIRMINGHAM 
* Legal Aspects of Boiler Operation and Maintenance,” by 
G. A. Anderson. Birmingham Branch. Imperial Hotel, 
Birmingham. Fri., May 25, 7.30 p.m. 
SHEFFIELD 
Various short papers by branch members. Sheffield Branch. 
Grand Hotel, Sheffield. Thurs., May 31, 7.30 p.m. 


Institute of Petroleum 
LONDON 


* Future of the Petroleum Industry in the United Kingdom,” 
by C. P. Dalton. London Branch. Wed., May 23, 6 p.m 
Institution of Civil Engineers 

LONDON 
“ Kwinana Jetty,”” by Peter Murray and D. N. Collett. Works 
Construction Division. Tues., May 29, 5.30 p.m.* 
Annual General Meeting (Corporate Members only). Tues., 
June 5, §.30 p.m.* 


Institution of Electrical Engineers 
EDINBURGH 
Annual General Meeting. Scottish Centre. Carlton Hotel, 
North Bridge, Edinburgh. Tues., May 22, 7 p.m. 


Institution of Mechanical | _ neers 
BIRMINGHAM 
Annual General Meeting and Chairma 


j 
Graduates’ Section. James Watt Me: oineat Midlan 
Charles-street, Birmingham. Mon., Ma om le, Grey 


Institution of Naval Arc. ects 
LONDON 


* The Planing Performance, Pressures a; 
Speed Launch,” by Commander P. Dy 
Thurs., June 7, 4.45 p.m.* 


Institution of Production E»vineers 
PETERBOROUGH 
One-day conference on “Aspects of Aviomation.” North 
Midlands Regional Meeting. At works F. Perkins, Lid 
Peterborough. Sat., June 2, 10 a.m. me 


/Iresses in a Hig). 
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Institution of Structural Engineers 
LONDON 
Annual General Meeting. Thurs., May 24, 6 p.m. 


Royal Institution 
LONDON 
“The Structure of Metals as Seen under 
by Professor Cyril S. Smith (University 
May 25, 9 p.m. 


the Microscop: 
of Chicago). Fr 


Royal Society 
LONDON 


Croonian Lecture on “ Some Experiments About 
by Sir Frederick Bartlett. Thurs., May 31, 4.30 p 


Royal Society of Arts 
LONDON 


“ The Influence of National Character on Design,” by Pa 
Reilly. Wed., June 6, 2.30 p.m. 


Society of Instrument Technology 
LONDON 
Annual General Meeting. *‘ Process Analytical Instrumen 
tion,” by A. G. Stanley and J. F. Brown. Manson How 
26 Portland-place, W.1. Tues., May 29, 6 p.m. 


Thinking 
m.* 


The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceeding the date of the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

Building Centre, 26 Store-street, London, W.C.1. (MUSeum 
5400.) 

Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 
mingham. (Solihull 3021.) 

Institute of Petroleum, Manson House, 26 Portland-place, 
London, W.!. (LANgham 2250.) 

Institution of Civil Engineers, Great George-street, London, 
S.W.1. (WHtehall 4577.) 

Institution of Flectrical Engineers, Savoy-place, Victoria-embank- 
ment, London, W.C.2. (TEMple Bar 7676.) 

Institution of Mechanical Engineers, | Birdcage-wa!k, St. James's 
Park, London, S.W.1. (WHItehall 7476.) 


Institution of Naval Architects, 10 Upper Belgrave-street 
London, S.W.1. (SLOane 4622.) 

Institution of Production Engineers, 10 Chesterfield-sireet 
London, W.1. (GROsvenor 5254.) 

Institution of Structural Engineers, 1! Upper Belgrave-siree: 
London, S.W.1. (SLOane 7128.) 

Royal Institution, 21 Albemarle-street, London, W.1. (HYDe 
Park 0669.) 

Royal Society, Burlington House, Piccadilly, London, W.! 
(REGent 3335.) ; 

Royal Society of Arts, John Adam-street, Adelphi, London 
W.C.2. (TRAfalgar 2366.) 

Society of Instrument Technology, 20 Queen Anne-strect 
London, W.1. (LANgham 4251.) 


SCIENTIFIC INSTRUMENTS 
ANNUAL DISPLAY BY THE PHYSICAL SOCIETY 


This year’s Exhibition staged by the Physical 
Society at the Royal Horticultural Halls, London, 
was the fortieth in the series. Both old and new 
halls were used to house the 131 stands that 
made up this year’s show. The official opening 
was on May 14, by Sir John Cockcroft, K.C.B., 
K.B.E., F.R.S., and it remained open for four 
days closing on the 17th. 

As in past years discourses and demonstration 
lectures were given in the evenings, one by 
Mr. H. G. Jenkins on ** Recent Developments 
in Light Sources,” the second by Professor H. 
Lipson on the * Production of Images of Chemi- 
cal Molecules,” and the third by Mr. G. G. 
Gouriet on “* Colour Television: Considerations 
which have Led to Recent Trends.” 

The instruments and apparatus exhibited once 
again represented some of the latest develop- 
ments in physics and electronics. The fields 
covered were very wide including such items as 
microscopes, spectrophotometers and radiation 
meters, as well as oscilloscopes, oscillators and 
the like. It is quite impossible to give a com- 
plete report of the hundreds of items shown 
but outlines of some of them are given in the 
short descriptions which follow. 


PHOTOGRAPHIC RECORD DEVELOPER 


Among several exhibits shown on the stand 
of Southern Instruments, Limited, Frimley-road, 
Camberley, Surrey, was an auto-developer 
designed for processing oscillograph records 


under daylight conditions without a dark room. 
it will develop, fix and dry photographic paper 
up to 150 mm. wide and 250 ft. long for each 
charge of the solutions. The box-shaped 
apparatus stands on the table and the record i 
transferred from the camera either in a black 
cloth bag or in a cassette, and the gee 
manipulates the roll in the box through blac 

cloth sleeves. The paper passes through guide 
rolls, which lead it first into the developing tank 
and then through the fixing tank. One’ 
from the latter it passes between electrically 
heated plates which dry it, and then to the drive 
rolls which pull it through the whole eae 
The record emerges from the end of the . 
at a uniform speed of 3-1 cm. per second, rea J 
for examination, or it can be respoceas = 

rewind machine. The developing and ~ 
tanks are provided with immersion pe 
that maintain the temperature constant a! fn 
initial heating period of about ‘ive era 
The heaters operate from 230 vo 's rg ; 
current. The processing comp: ‘ment 


. : J ive €asy 
hinged cover and hinged frame ‘0_giv & 
access to the tanks and the drie The oped 

and the box 


consumed is approximately 2°8 | 
measures 35 in. by 16 in. by 13 
weight of 92 Ib. 
MECHANICAL DIGI! *R ie 
Both divisions of Hilger and ts, Limi 


with a total 
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Fig. 1 Mechanical digitiser for dividing one revolution into 1,000 parts: Hilger and Watts, Ltd. 


exhibiting apparatus on the same stand. 
Apparatus included spectrographs, X-ray units, 
and a complete 3 metre polychrometer. There 
were also several examples of digitisers, devices 
which divide a circle into many parts, for 
use with teleprinters, typewriters or computers. 
The one shown in the illustration, Fig. 1, is a 
1.000 division model which operates with a 
brush pick-off. The unit is arranged to divide 
a single rotation of the shaft into 1,000 parts 
without additional gearing. It is coded in a 
binary system and the coded disc is metallic 
with insulated sectors; contact with the 
disc is made by stainless steel balls located in 
bushed holes in carrier plates, ensuring that 
replacement of the balls does not require any 
skill, since the alignment is fixed. Brush toler- 
ances are increased on the inner rows, and 
ambiguities avoided by having a double-sided 
disc with automatic adjusting. Means for 
zeroing through 360 deg. by rotation of the 
brush-carriers is also provided. These digitisers 
are intended normally for static read-off into 
relay circuits. The torque required to drive 
them is approximately 12 inch-ounces. A 
model with photo-electric pick-off is also made 
having a glass coded disc with clear and opaque 
markings giving 10,000 divisions per revolution. 
The scale is continuous and unambiguous, 
switching being performed in transistor circuits; 
the driving torque is less than one gramme- 


<i bers he AFP, 








Fig, 2 


‘tic apparatus for routine labora- 
tory te 


iird and Tatlock (London), Ltd. 


centimetre and the model is particularly useful 
for high-speed computers. 


AUTOMATIC LABORATORY 
APPARATUS 


Automation has now invaded the laboratory 
and Messrs. Baird and Tatlock (London), 
Limited, 14/17, St. Cross-street, Hatton-garden, 
London, E.C.1, were showing their Analmatic 
series of instruments. These included equipment 
for specific tests such as the Karl Fischer titrations 
and also built-up equipment for other routine 
testing. An example of the latter included a 
pH unit and an absorptiometer unit as shown 
in Fig. 2. The range at present developed is 
mainly intended for use in connection with 
large scale continuous chemical processes, since 
it is equipped to sample and analyse a specific 
liquor or gas automatically, and to provide a 
record of the results without human aid. Indi- 
vidual units are arranged to carry out specific 
laboratory tasks and are controlled by other 
units which govern the order and performance, 
and record the results. The use of such equip- 
ment relieves skilled men from the necessity of 
routine work, which is an important factor 
with the present shortage of skilled labour. 


INSTRUMENT RECORDING CAMERA 


On the stand of W. Vinten, Limited, North 
Circular-road, London, N.W.2, was a range of 
cameras intended for special purposes. One 
of these is designed expressly for the photo- 
graphic recording of instrument test panels. 
The camera is completely self-contained and 
operated from a battery. Standard 35 mm. 
cinematograph film in 200 ft. lengths is used, 
each cassette containing enough film for 3,200 
exposures. One complete length can be run 
through the camera in one minute, or in 53 
minutes at the minimum speed of one frame per 
second, the speed range being attained by four 
alternative gearboxes. Single exposures can be 
made at random intervals by means of a manu- 
ally-operated switch. For setting up the camera, 
a direct view of the actual image is used which 
avoids any parallax errors between the taking 
and finder lenses. To enable this to be done a 
lower power magnifying eyepiece is mounted 
on the door and can be swung out of position 
when not required. Exposure times are adjust- 
able within wide limits and are varied by altering 
the angle of opening of the rotary shutter which 
rotates once for each exposure. A choice of 
15 values is obtainable. The camera, with one 
drive unit in position ready for use, weighs 
133 Ib. and measures 11 in. long by 8 in. wide 
by 8 in. high. 


TORQUE BALANCE METER 


A torque balance meter which is designed to 
indicate a quantity proportional to the applied 
power was shown on the stand of Salford 
Electrical Instruments, Limited, Peel Works, 
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Silk-street, Salford, 3, Lancashire; it is illustrated 
in Fig. 3. The unit consists of two electrical 
instrument movements directly coupled by a 
mechanical link. The originating movement 
is varied to suit the type of measurement required ; 
for example if it is required to indicate power 
a watt meter is used, for other purposes it may 
be an ammeter or voltmeter. The balancing 
movement is a moving-coil direct-current instru- 
ment fitted with maximum and minimum con- 
tacts. The contacts are arranged to energise 
a 50 outlet both-way telephone uni-selector to 
which a switching circuit has been added, making 
100 outlets available. These are wired to a 
bank of resistors and thereby form a tapped 
potentiometer. The potentiometer is energised 
from a rectifier supply and the output is fed to 
the coils of the direct current moving-coil relay 
together with any required number of slave 
indicators. When the originating movement is 
energised it deflects, and the contacts on one 
side of the relay are closed, thus energising one 
side of the uni-selector. The uni-selector steps 
round varying the output of the potentiometer 
to produce the required torque in the moving 
coil relay to balance the torque in the originating 
movement and break the relay contacts. The 
moving coil indicators connected in series with 
the relay coil will thus indicate a quantity 
proportional to the applied power. 

Also being shown by Salford Electrical Instru- 
ments, Limited, was a clip-on layer thickness 
meter illustrated in Fig. 4. The instrument is a 
modified version of the link-test ammeter. 
The normal moving iron indicator is biased 
with a permanent magnet and the iron circuit 
poles are so modified that when varying thick- 
nesses of non-ferrous material are placed in the 
gap of the links a change in indication occurs 
due to the introduction of an air gap into the 
magnetic system. The scale of the instrument 
can be directly calibrated in 1,000ths of an inch. 

Other items included a range of linear function 
sub-miniature potentiometers, the smallest of 
which measures ~ in. in diameter by 4 in. long, 
not including terminal projections. Miniature 
7 mm. selenium and copper oxide rectifiers were 
shown as well, for currents of 0-5, 1, 2:5 and 
5 milli-amperes. 

To be continued 





Fig. 3 Torque balance meter: Salford Electrical 
Instruments, Ltd. 





Fig. 4 Layer thickness meter: Salford Elec- 
trical Instruments, Ltd. 
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PRODUCTION MILLING WITH 
AUTOMATIC CONTROL 
ECONOMIC OPERATION ON LARGE OR SMALL BATCHES 


The “ Centec 3” production milling machine, 
made by the Central Tool and Equipment 
Company, Limited, Maylands-avenue, Hemel 
Hempstead, Hertfordshire, is basically a hori- 
zontal-type machine with a working surface to 
the table of 8 in. by 30 in. and a powered table 
traverse of 14 in. It embodies so many new and 
special features, however, that it can carry out 
a very large range of milling operations under 
automatic control, and is capable of many types 
of work not hitherto considered as suitable for 
a milling machine. For this reason the manu- 
facturers prefer, if possible, to discuss the 
machine with prospective users at the stage when 
they are designing their products; the full 
potentialities of the machine can then be used 
to the best advantage. 

The machine can operate two-dimensionally, 
and work automatically to a programme con- 
sisting of any number of horizontal and vertical 
movements. Cycle-setting is extremely simple, 
and floor-to-floor times are reduced greatly by 
the very high speed idle movements of the table 
and cutter head. No skilled labour is needed 
for operating the machine, which can, if required, 
be set up to work with hopper feed. 


INFINITELY-VARIABLE SPEEDS AND 
FEEDS 

The main drive of the machine is by direct- 
current motor, fed and controlled electronically 
from a three-phase alternating-current supply. 
The spindle speed is controlled by a single dial 
operating a rheostat, and there is a two-speed 
gearbox which splits the speed range. Either 
one of two speed ranges is supplied as standard, 
the speeds being 50 to 275 and 275 to 1,400, or 
200 to 550 and 600 to 2,800 r.p.m. A dynamic 
braking circuit stops the spindle when the stop 
button is pressed or when the automatic spindle 
stop is used. Automatic stopping and re- 
starting of the spindle are possible at any point 
in the table cycle. The electronic control gear, 
which incorporates two thyratrons, is_ self- 
contained and built into a drawer which pulls 
out from the back of the machine pedestal. 

The table feed is hydraulic, with infinitely- 
variable speed control, the range being from 
} in. to 36 in. per minute. A dial is provided for 
speed setting. A special circuit is employed for 
an automatic operating cycle, with a fast 
approach of the work to the cutter, then a slow 
feed, and finally fast return. This cycle can be 
repeated on the same stroke when two work- 
holding fixtures are used. Fast approach and 
return are at a constant speed of 300 in. per 
minute, which is unaffected by the cutting speed. 
Reverse can take place at any point in the stroke, 














control being by means of a dog on the table. 
A mechanical dead stop can be provided, so that 
plunge-cutting to fine limits can be performed. 
Automatic reversal after a pre-set time delay is 
possible. 


TWO-DIMENSIONAL MILLING 


Modifications of the basic machine enable it 
to operate on two-dimensional work. In this 
form it is known as the “* Centec 3R.”” Hydraulic 
operation of the cutter-spindle head in a vertical 
plane, coupled with similar operation of the 
table in a horizontal plane, makes it possible for 
the machine to work to a programme consisting 
of any number and any combination of hori- 
zontal and vertical movements. Vertical move- 
ment of the spindle head is controlled in the same 
way as the table feed and traverse. A solenoid 
pilot valve provides a fast vertical approach of 
the spindle, followed by a steplessly-variable 
pre-set feed. The spindle can be fed down to 
six different levels, which can be pre-determined 
automatically and are controlled by positive 
stops. Rapid traverse is over 300 in. per minute 
and the vertical feed rate is from } in. to 36 in. 
per minute. Setting of the operating cycle is 
by means of adjustable buttons sliding in slots, 
no cams being used, and the complete control 
slide can be removed if required without dis- 
turbing the button setting. It is thus possible 
to machine a batch of components and then 
remove the control slide and store it until it is 
needed for the next batch. Only the fixtures 
need re-positioning, and the machine is then 
ready for operation automatically as before. 
The control slide and operating dogs are covered 
by a streamlined guard when the machine is 
operating automatically, and it is thus impossible 
for swarf to fall on to the controls and interfere 
with the cycle. 

The number of automatic cycles which can be 
set on this two-dimensional version of the 
machine is obviously very large. The machine 
can, for example, carry out vertical and horizon- 
tal milling of two or more faces on the same 
component, mill on three planes successively, 
work between or over fixtures and carry out 
pendulum milling with two fixtures. Many 
other applications of the automatic cycle are 
possible, and the availability, as an extra fitment, 
of a vertical milling head, increases the range. 


OPERATION WITH INDEXING FIXTURES 


The addition of a ‘* Centec ” auto-pneumatic 
indexing table, mounted directly on the machine 
table or on angle brackets, according to the 
nature of the work to be done, increases the 
range of the machine still further, and more than 


Cycle-setting is by ad- 
justable buttons housed 
beneath a removable 
cover. The complete 
control slide can be 


removed and stored for 


re-use when on repeated 
production of small 
batches. 
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The ‘* Centec ’’ horizontal production milling 
machine has infinitely-variable speeds and feeds, 
and automatic control of the work cycles. 


one of the indexing tables can be used in some 
work cycles. Two indexing tables mounted 
directly on the machine table, for example, can 
be used for milling, with two ordinary side and 
face cutters set at the required spacing on the 
spindle, squares on the ends of round com- 
ponents. The automatic cycle is set to mill two 
flats on one component, rapid traverse to the 
next component, mill two flats there and then 
stop and index. The second two pairs of flats 
at right angles to the first are then cut in the 
same way, to form the squares. Another 
operating cycle, used in conjunction with two 
indexing tables, permits two different operations 
to be carried out on a component at a single 
setting. A clutch blank, for example, is carried 
on each of two indexing tables, which are 
mounted on angle brackets on the machine 
table. The machine spindle head reciprocates 
twelve times to perform the first operation on 
the twelve clutch teeth, as the indexing table 
moves through the correct angle to present the 
teeth in sequence. The table then moves across 
so that a second cutter on the arbor can perform 
the second operation on the teeth of the second 
component. Removal of the first component to 
the second operating position, and substitution 
of a fresh blank in the first position, enables the 
work to continue automatically. 

A third version of the basic machine, the 
“Centec 3P,” is arranged with a hydraulically- 
operated tracer valve for profile milling. The 
tracing system uses a patented valve which has a 
constant volume of oil through it in all operating 
positions, so eliminating the possibility of 
sticking due to periods of immobility. A 
machine equipped with the hydraulic tracer can 
work at angles up to 50 deg. from the horizontal, 
and can produce sharp corners. The system 
compensates automatically for any mechanical 
errors caused by deflections of components 
between the tracer valve and the main spindle, 
and it is possible to work to very close tolerances. 
Accuracy of reproduction to witht 0-002 in. 1s 
easily maintained. 


* 2? @ 
GRAIN-HANDLING | 'LM 
The part played by mechanical h» ling — 
grain industry is the subject of a mm. 0 The 
film with sound commentary tled ©! 
Seed is Sown,” produced by | poops 
Handling Engineers’ Association has a able 
ning time of about 26 minutes, iS oe 
on loan from the Associatior 4-98 Fel 


France, London, S.W.1. 
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In ’arliament 


PROGK: SS OF AUTOMATION 
Technolog velopment has been for many 
years a fea of Britain’s economic life, and 
automatio! - Jatest and most novel expression 
of that prog As such, Mr. fain Macleod, 
the Minister vi Labour and National Service, 
told the House of Commons, automation was 
welcomed by the Government and responsible 


opinion on both sides of industry, as an 
essential factor of the nation’s future efficiency 
and for the continuance of full employment. 
The anxiety that its introduction might cause 
was very natural and should be recognised. 
There were bound to be employment problems 
involving the transfer of labour and new skills 
would certainly be required. 

These difficulties could be resolved satis- 
factorily if the Government and the two sides of 
industry worked in close co-operation with one 
another. It was essential that firms which 
were contemplating the introduction of auto- 
mation should consider from the beginning how 
it would affect their workpeople and bring them 
into the discussions at an early stage of the 
planning arrangements. On their side, the 
Government accepted a continuing responsibility 
for maintaining the general level of demand. 
They would also help to meet the special effects 
which technological changes would have on the 
employment field, by making provision, as 
already announced, for a wide extension of 
technical education; by encouraging oppor- 
tunities for training; and by assisting workers 
who had to change their employment. Dis- 
cussions covering all aspects of the problem 
would take place, Mr. Macleod said, between 
himself and representatives of the employers, 
the trade unions and the nationalised industries, 
in the light of the report being published by the 
Department of Scientific and Industrial Research. 
If all concerned played their part, the new 
changes, which had unlimited possibilities for 
the future, would prove of immeasurable benefit 
to the nation. 


GOVERNMENT’S RESPONSIBILITY 


Mr. Will Owen (Labour) assured the Minister 
that trade unionists were no longer limited in 
their outlook to the philosophy of the Luddite 
movement, but welcomed the development of 
new techniques. At the same time, they were 
seriously concerned with the economic and social 
effects of the new machines, and earnestly desired 
early consultations between the two sides of 
industry, with Government co-operation. Mr. 
Ronald S. Russell (Conservative) inquired about 
the progress being made in the United States 
and was informed by Mr. Macleod that the 
Ministry of Labour had studied the experience 
and conclusions of other countries, but that 
these were not exactly applicable to this country. 


Britain must work out her own solutions, in the 
light of her own particular problems. 

While acknowledging that Mr. Macleod’s 
Statement was encouraging, Mr. Frederick Lee 
(Labour) urged that the Government should 
issue ‘sidered statement of policy. Mr. 
George Brown (Labour) asked for an indication 
that the (sovernment were planning to have jobs 
= ‘ men affected by automation, and 

Ww hk 


or them if they had to move away 
from the’; homes. Mr. Macleod said that the 


Govern: recognised their responsibility. It 
a S these problems which were engaging 
I i. PAY IN ENGINEERING 
a Lee asked the Minister of Labour 
: he ‘consider his decision not to hold 
an inc ito the rates of pay for women 
cae the engineering industry. Mr. 
rr ed that he was happy to accept 

ste us Ministry was “a sort of neutral 
prin uch both sides of industry might 
oo hey were in a great difficulty and 
engine ( the problem of equal pay in the 


ndustry was an important and 


serious national issue. At the same time, he 
felt that a court of inquiry was the last resort in 
the hands of the Minister and it was one which 
was used extremely rarely. As he had informed 
the trade unions concerned on April 26, a court 
of inquiry seemed to him wholly inappropriate 
for the sort of detailed investigations which 
would be involved. 

Mr. Macleod agreed with Miss Jennie Lee 
(Labour) that it would be disastrous if there were 
a major strike in the engineering industry, but, he 
said, the question of which was the best way to 
resolve the problem of equal pay was a purely 
practical issue. A court of inquiry did not seem 
the proper body. Indeed, since receiving his 
letter, the unions had asked the employers’ 
Federation whether it would meet to discuss the 
possibility of instituting an inquiry within the 
industry itself. 


DUSTS AND DISEASE 


In reply to Sir lan Horobin (Conservative), 
who asked about recent medical and techno- 
logical research into byssinosis, Mr. Robert Carr, 
Parliamentary Secretary to the Ministry of 
Labour and National Service, said that his 
Ministry had been in the closest touch with 
recent developments and was aware of the dust- 
extraction appliance devised by the Shirley 
Research Institute, which was now being tested 
at the Monarch Mill at Oldham. The research 
into both the medical and technological aspects 
was continuing. On the technological side, the 
latest reports showed that this appliance repre- 
sented a great advance and the Ministry was 
associating itself with the work by making further 
detailed dust estimations. 

Asked if he would ensure that no time was 
lost in spreading the use of the new appliance 
throughout industry, Mr. Carr said that tests 
appeared to show that this apparatus was giving 
extremely good results. Two other appliances, 
based on different principles, had also been 
devised, however, and the value of these had still 
to be determined. The Government were arrang- 
ing to conduct detailed tests, in order to compile 
records and to compare the three methods. 
Mr. Tom Brown (Labour) desired the Minister 
to call the attention of managements and factory 
inspectors to the new devices and to recommend 
that they should be installed wherever there was 
excessive dust. Mr. Carr said he would cer- 
tainly see that managements and inspectors were 
informed. 


Fuel Research Station, Stevenage 


Building work on the new accommodation at 
Stevenage for the Fuel Research Station of the 
Department of Scientific and Industrial Research 
will be commenced next year, according to a 
reply by Mr. Patrick Buchan-Hepburn, the 
Minister of Works, to Mr. Arthur Skeffington 
(Labour). It was intended that the first part of 
the new structure should be completed about 
three years later. No date had been fixed for 
starting on the second part of the project. 


Fisheries Research Vessel 


Research work from the fisheries research 
vessel Explorer started at the beginning of 
this month, Mr. J. Henderson Stewart, Joint 
Parliamentary Under Secretary of State to the 
Scottish Office, told Mr. Hector Hughes (Labour). 
The vessel was taken over from the shipbuilders 
on March 30 and would be used principally for 
the collection of information about stocks of 
fish, their movements and surroundings. These 
particulars were needed for the study of fish 
conservation and kindred problems. It was a 
long-term process, Mr. Stewart said, and he did 
not think that the House would be interested in 
too frequent reports. 


Forth Tube Crossing 


Asked by Major W. J. Anstruther-Gray (Con- 
servative) whether the report of the “panel of 
experts on the merits of the Forth tube crossing had 
now been examined, Mr. Stewart said that there 
was nothing further to report at the moment. 
There would be no unnecessary delay but the 
Scottish Office could not move further in the 
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matter until it had received replies from the local 
authorities concerned. 


Technical Education in Scotland 


Mr. G. M. Thomson (Labour) inquired 
whether any changes were proposed in either 
the extent or the timing of the suggested expan- 
sion of Scottish technical education announced 
in the White Paper on Technical Education 
(Cmd. 9703). He was informed by Mr. Stewart 
that, in view of the urgency and importance of 
extending technical education, the review of 
expenditure for the financial year 1956-57 pro- 
posed by the Chancellor of the Exchequer in the 
Budget debate would not apply to the Govern- 
ment’s plans recently announced in the White 
Paper. Local authorities had been aware of 
this for a very long time. 


Future of the D.S.LR. 


Mr. J. R. Bevins, Parliamentary Secretary to 
the Ministry of Works, stated, in reply to Mr. 
E. G. M. Fletcher (Labour), that the recom- 
mendations contained in the interim report of 
the Jephcott committee of inquiry into the 
D.S.1.R. had already been published as a White 
Paper. They formed the basis of the main pro- 
visions of the Department of Scientific and 
Industrial Research Bill, which had passed 
through all its stages in the House of Lords and 
had since been introduced into the House of 
Commons. The committee’s final report did 
not make positive recommendations for imme- 
diate action, but contained a number of sugges- 
tions for the consideration of the new research 
council which it was proposed to set up under the 
Bill. The final report would not be published 
because it was quite clearly a report containing 
suggestions for the consideration of the new 
council, when formed. 


Steel Supplies Improve 


Captain Peter Thorneycroft, the President of 
the Board of Trade, informed Mr. Maurice 
Edelman (Labour) that, according to estimates 
by the Iron and Steel Board, supplies of steel 
from British producers to the steel-using indus- 
tries in this country should increase during the 
present year by about 10 per cent. on the level 
attained in 1955. Demands upon Britain’s 
steel industry comprised not only inland con- 
sumption but exports to all overseas markets, 
and included any increased opportunities which 
might have been secured in Russia. However, 
exporting industries in Britain should benefit 
substantially from the anticipated increase in 
production. Captain Thorneycroft agreed with 
Mr. Paul Williams (Conservative) that a number 
of British industries, and especially the ship- 
building industry, were still short of steel. He 
was in constant touch with the Iron and Steel 
Board in that connection. 


Need to Study Canadian Preferences 


In another reply to Mr. Williams, Captain 
Thorneycroft said that considerable publicity 
had been given to the recent statements of Mr. 
A. R. W. Low, Minister of State to the Board of 
Trade, on the subject of exports to Canada. The 
Minister had emphasised the importance of 
making prompt deliveries and of adapting 
British designs to Canadian tastes, and the 
Board of Trade was constantly bringing these 
matters to the attention of individual firms 
and trade associations. It was often the case 
that the failings of a few individuals gave a 
bad reputation, when the general level of per- 
formance was very high. 


Radioactive Waste in River Thames 


The principal discharges of radioactive waste 
into the Thames come from establishments of the 
United Kingdom Atomic Energy Authority, 
according to a statement by Mr. Duncan Sandys, 
the Minister of Housing and Local Government. 
He told Dr. Somerville Hastings (Labour) that 
safe limits for the radioactivity in these discharges 
were defined in authorisations issued under the 
Atomic Energy Authority Act, 1994. The radio- 
activity was well below the total permitted. 
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THE HUMAN 
ELEMENT 


Standards, automation and _prosperity—Com- 
munity consciousness in South Wales—Trade union 
developments in the printing industry—From 
managers into company  directors—Left-wing 
ascendency in a transport union—Maintaining a 
professional status in the face of tax demands. 


x «* * 


The Engineering Unions and Automation 


The strike at Standards has been settled and 
consultations will now be taking place to find 
a way out of the difficult problem of redundancy. 
The strike has done more to focus world-wide 
attention on the impact of automation on 
industrial Britain than seemed possible, since 
automation was not the basic issue. As we go 
to Press a three-year study by D.S.I.R. will have 
been published dealing with the technical and 
social problems of automation. Opinion varies 
widely concerning the speed at which electronic 
controls will intrude on traditional production 
techniques. Sir Vincent Tewson, General Sec- 
retary of the T.U.C.—58 last birthday—said 
** 1 do not think I shall see in my lifetime 10 per 
cent. of British industry run by the push-button.” 
Many will agree with him; the workers most 
likely to be affected are those who operate 
machines in factories organised on mass-produc- 
tion lines. Few processes can be made auto- 
matic if the products are tailor-made in small 
numbers. By American standards the majority 
of British engineering factories could be classified 
as jobbing shops, including a good many in the 
motor industry. 

But the field for the introduction of automatic 
processes is none the less a very large one. Cars, 
refrigerators, household appliances of all types, 
small prime movers, raw materials (including 
steel), and many engineering components could 
qualify if a saving in costs could be shown. 
Where a saving is made by introducing expensive 
new machinery with automatic controls in certain 
applications, there will be considerable economic 
pressure on managements to introduce a sufficient 
degree of standardisation in other applications 
to take advantage of the new techniques. This is 
how the process which, in the present industrial 
context looks like being slow, could gain 
momentum. The Government, the T.U.C., 
the A.E.U. and most of the other engineering 
unions are now busy planning for a smooth 
transmission from mass- to automatic-produc- 
tion. Re-training in new skills will be a major 
task. At present, however, redundancy is the 
main issue at Standards and elsewhere. The 
challenge to full employment does not come 
from automation, it arises from the apparent 
inability of British engineering to sell its goods 
competitively overseas. New production tech- 
niques could help; they are unlikely to hinder. 


x * * 
Two Welsh Pits Close 


Two Glamorgan pits in South Wales are to be 
closed by the National Coal Board. The 
1,065 men involved are already on a fortnight’s 
notice. There is every evidence that the South- 
Western Division of the N.C.B. has been more 
than patient with the two collieries concerned. 
Lack of co-operation with management, go-slow 
movements and failure to fulfil promises freely 
given lie strewn across the history of these pits 
since the industry was nationalised. Financial 
losses amounted to £405,000 in 1955, from these 
pits alone. The men must now seek work in 
other valleys and, according to the local lodge of 
the National Union of Mineworkers, it will not 
be easy to do so. 

This is more than a failure of two pits. It is 
the failure of a community. In many of the 
Welsh valleys even to-day, a development of this 


kind means a form of social disintegration and it 
points to a serious misapprehension somewhere 
of what makes a community of this kind a 
healthy social organism. Men as isolated as 
these must be, so far as the general labour market 
is concerned, do not endanger their livelihood 
(and they must have known to some extent what 
was coming) unless they are seized with some 
brand of economic and social hopelessness. The 
fact must be faced that the coal industry, for all 
its bold plans of investment and social conscious- 
ness at the centre, has at some of its fringes men 
at work whose economic attitude is that of a 
depressed and hopeless peasantry. To have 
travelled only from Grimethorpe to Glamorgan 
in a decade is a snail’s pace indeed in industrial 
relations. 


x k * 


Strength Through Amalgamation 


The settlement of the printing industry’s dispute 
over wages after nine months of negotiation and 
of costly deadlock has been followed by a 
proposal to create a “ National Union of 
Printing and Allied Trades Workers.” The 
plans for the merger of the two largest print- 
ing unions—the National Union of Printing, 
Bookbinding and Paper Workers, and the 
National Society of Operative Printers and 
Assistants—were put forward last week by their 
general secretaries. They have invited the 
14 other unions affiliated to the Printing and 
Kindred Trades Federation to join them in what 
would be among the seven or eight largest trade 
unions in the country. They argue that con- 
certed action on wages affecting all types of 
employees would be much more likely to 
succeed. 

Moreover, ‘‘ Natsopa”” and N.U.P.B.W. claim 
that they have an important membership of 
skilled men, in the case of the former amounting 
to one third of their 44,000 members, and in 
that of the latter to about one sixth of their 
158,000 members. Both unions have rejected 
the proposal that there should be a two-tier 
system, one for craftsmen and the other for semi- 
skilled and unskilled workers for all wage 
negotiations in their industry. They consider 
that this would cut right across their membership 
and across the membership of practically every 
other union in P.K.T.F. Above all, however, 
the proposal to merge is designed to enable the 
unions to handle on an industry-wide basis, 
problems that may arise following the introduc- 
tion of automatic processes in the industry. 

The impact of automatic techniques on trade 
union organisation will certainly lead to changes 
in the patterns that have evolved but not 
altered radically for over a century. A three- 
year agreement was signed last week between 
the three unions concerned with process engrav- 
ing and the employers, setting up a joint con- 
sultative committee “to provide for the intro- 
duction of new techniques and methods.” 
This tendency towards the re-organisation of 
trade unions into industry groups, irrespective 
of trades and skills, is spreading throughout 
industry. As it spreads it will not only alter 
organisational patterns, but the fundamental 
attitude of workers to machines and to employers. 
** Sharing the benefits of automation ” is the new 
slogan. 


= 2 ® 


Qualifying Shares for Directors 


The decision of the board of Unilevers to dispense 
with qualifying shares for directors marks a 
milestone in what is often referred to as the 
managerial revolution. Many companies do not 
require such shares to be held by members of 
their board, but the fact strikes home when one 
of the giants of trade and industry takes such 
astep. It is a mixed blessing. Directors are by 
tradition men with a sizeable interest in a com- 
pany who take the top decisions and the big 
risks. As important shareholders they are 
expected to take the short-term fluctuations on 
their incomes. Because their own money is 
involved, they are presumed to steer a right 
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course between undue circum 
foolhardiness. um ston and 

To-day, a type of professiona’ rector a 


arrived who is expected to plan lo; e : 
for the company by reason of ex ae 
fessional qualifications and so « He _ 
get substantial fees for this. He lay ae 
expense allowance. He may get . Me 


sal, 
fees. The new model has one gre oan ~ 
Managers can thereby graduate on :» the board. 


In an age when capital accumulat 


Nulation is a diffi. 
cult task, and hence the acquisition of shares at 
a reasonably rapid rate in sufficient jUantities j 
a difficult undertaking, the good engineer 
whatever he may be, can thus get ‘o the to 
Mixed boards consisting partly of the old “a 
and partly of the new type of director are 


common enough. There is much to be said 
for getting the best of both worlds. This applies 
not only to mixing the types on the boards but 
also to making all directors, wherever possible 
gradually assume some shareholding over 4 
period of time. The realisation that he is 
risking his own money cannot but help a man’s 
concentration wonderfully at a board meeting. 


* + @ 


From Right to Left in T.G.W.U. 


The election of Mr. Frank Cousins as general 
secretary of the Transport and General Workers 
Union represents a major break with tradition. 
Ernest Bevin, Arthur Deakin and also A, EF. 
Tiffin had stood firmly and emphatically on the 
right of the labour movement. They had 
carried their union, the largest and most powerful 
in the movement, quite decisively into the fray 
whenever major disputes have broken out 
between right and left in the Labour Party. 
Mr. Cousins is most unlikely to oppose and 
abuse Mr. Bevan in the way Mr. Deakin did. 
He is much more likely to take up the role of 
peacemaker between the two extremes. Mr. 
Cousins is definitely and consciously on the left 
of the Labour movement. Now that he has been 
elected by a big majority Mr. Cousins may well 
make one of his main objectives the bridging of 
the gap between the majority of the union 
leaders and the majority of the constituency 
parties. 

This has taken place at a time when the left 
is gaining ground among trade union leadership. 
Major issues are facing organised labour. This 
year or next may well see the first real challenge 
to full employment since the war. Redundancy, 
short-time, automation, restrictive practices, 
differentials and major issues concerning the 
future of nationalised industries are likely to 
give Mr. Cousins a great deal to think about. 
His intervention and his influence on his col- 
leagues in other unions may prove a decisive 
factor in shaping the Labour policy in the next 
few years. 


x * & 


Professional Remuneration 


An address called “‘ The Plight of Professional 
Engineers” was given by Mr. J. H. W. Turner 
to the south-eastern branch of the Engineers 
Guild last week. Pointing out that the engineer 
is the ideas man in industry, he said that there 
is no incentive for the professiona! engineer to 
exert himself. On the contrary, the engineer 
working as a professional man on fees is 
distracted by financial worries. “ Before the 
war,” Mr. Turner said, “ a professional engineer 
might earn between £750 and £2,000 per annum. 
If he were on the same basis to-day he would 
have to get between £2,500 and £15,\")) a year. 

It is important, however, to emp asise that 
it is not so much the earning p ver of the 
professional man which is limited. ecause of 
the high rate of taxation to-day i! « °n pays a 
senior partner to sit tight and no pand his 
business, and such a climate is goo.’ ‘cither for 


the man concerned nor for the » igef rm 
with him, for they need to findincr: gout 
for their talents if they are to stay ir »fessiona 


work. Only tax relief can provide solution. 
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Metrovick Engineers have made an extensive 
study of motor, control gear and switchgear 
problems in the Oil Industry. Results of this 
experience are crystallised and arranged for easy 
reference in this fully illustrated 197 page book. 
Information given includes a selected choice of 
motors and associated equipment both flame- 
proof and non-flame proof, with rating lists and 
dimension tables. Useful general details of motor 
drives and maintenance are also included. 

Senior personnel associated with oil and chemi- 
cal industries are invited to write for publication 
7765/2. 


METROPOLITAN -VICKERS 





Member of the A.E.1. group of companies 


Motors for the Oil Industry : 


ELECTRIC MOTORS 
and associated equipment 
FOR THE OIL INDUSTRY 
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A 
valuable 








addition 
tO your 
reference 
shell 


SEND NOW FOR YOUR COPY TO: 


( IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.1. 
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HELICAL GEARS 


60 TEETH. 8:5 D.P. ' 
20° HELIX ANGLE. 14” FACE WIDTH 
7-500 PITCH CIRCLE DIA. 
MAT. | PER CENT CHROMIUM 
STEEL STAMPING 45/55 TONS 
TENSILE APPROX. 


CUT TWO PER SETTING. USING | 
THREE START HOB. FINISH 
SUITABLE FOR SUBSEQUENT 

GRINDING OR SHAVING | 

OPERATIONS. 

HYDRAX FLOOR TO FLOOR 

TIME PER GEAR 
2:25 MINS. 








Patent No. 708767 
(Foreign Patents Pending) 





With its tremendous production rate, the Hydrax is 
the ideal gear hobbing machine for any Automation plant 
layout. Its output and accuracy slash the cost of both 
gear cutting and subsequent operations. 


HYDRAX FEATURES INCLUDE:- 





Hydraulically operated quick acting work clamping. 


Automatic cutting cycle under control of one push 
button. 


Reduced hob travel for helicals. 

Automatic hob shift. Please write for publication M.104.2. 
No differential or lead cam. 

Automatic loading. 


THE 


Le, | DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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NEWCON - 
under construction for NCB South-West Division 


PHURNAGITE HANDLING 


PLANT AT ABERAMAN a A 


e 


SCREEN HOUSES AND 
EQUIPMENT 


CONVEYING SYSTEM 
BATTERY CONVEYORS 
WHARF CONVEYORS 
SHUTTLE CONVEYORS 
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OR—machine your components where they are cast 





The proof of a casting lies in the machining. In this respect, Lloyds command an advantage over most steel foundries 


in that they have unique on-the-spot facilities for machining castings made in their own foundry. This service 
Operates to the advantage of the customer. 


When an order is placed with Lloyds for casting and machining, the two operations are co-ordinated 
and treated as one production job. Casting methods are prepared for jigging, important faces are 
given speci 





il care in the foundry and the finished product benefits by an integrated system 
of quality control. 


This Service 


/ 


bs ce is used continuously by the prime engineering concerns in this country. 
They also use Lloyds extensive capacity for proof machining or high precision finish 
machining. Lloyds machine shops represent the best in highly skilled personnel and 
modert 


guipment that the renowned Midlands can offer. 


LLOYDS 


Britain’s Best Equipped Steel Foundry 


PUMP BODY, weight 1,230 lbs., dimension 2’ 114" 
& COMPANY LTD., P.O. BOX 5 JAMES BRIDGE STEEL WORKS DARLASTON JAMES BRIDGE 2401 x 2’ & x 1' 8&4". Cast for Sigmund Pumps Ltd. 


& Print for Industry Led. advertisement 
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UNFAILING SERVICE 








| 
hh | b 2 
| | REDUCTION, GEAR BOXES by 
| f = 
He »S.B. OPPERMAW LF® 
| | BOREHAM WOOD HERTS 
| | | ELSTREE 2021 
' 4 
; 
| 
| Or AT... TPYTPers, COVERING AT.IT. RATIOS & HORSHPOW BES 
| Game 
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Here is a tool which solders 
aluminium and its alloys as easily 7 

as any other materials. No oxidiz- 
ation takes place between the opera- 
tions of cleaning and tinning, the Belark 
Soldering Tool carrying out these two 
operations simultaneously. Cleaning of surfaces is achieved by a vibrating steel-wire brush located in 
the centre of the solder bit. Designed for use in mass-production operations, it can be handled by 
unskilled persons. No flux and no additional heat is necessary. The tool is supplied 
with two interchangeable solder-bits, one for flat surfaces and one for corners and 


An essential tool inside faces. Send for full details. 


where fine soldering of 


Aluminium is required BELARK TOOL & STAMPING co. LTD. 


9, Carnaby Street, London, W.! Head Office: 130 Mount Street London, W.! 
Telephone, GERrard 2178 
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Telephone: GROsvenor 5643 
BK 4006 
DPELET 
oS PRIATA IOS 


\ \\ Y SPS” aN) Se 
> "Ms + Se <7 Be MASS ~ 
ans Se ee: 


is our business 








Factories, stores, warehouses, mills 
and bridges are our interests. But 
for any type of steel building, large 
or small we will be glad to submit 


.LTD. 
vocuae end. eetinnstes without fy THE CLYDE STRUCTURAL IRON CO. L D., 
charge. For buildings in the Clyde- SCOTSTOUN GLASGOW, W. 


built tradition consult : Telephone : SCOtstoun 1817 (3 lines) Telegrams : Corrugated, Glasgow 
Codes : A.B.C. Sth Edit. Lieber’s 



































.——__- -—_-_ —_-------— 
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NEEDLE BEARINGS 
incorporating CAGES 


Why use a cage? 
Because it provides the 

logical means of presenting the needles in true 

rolling alignment to the axis of the shaft. The (qq 
needles cannot skew across the track when 

mounted in the INA CAGE. You obtain Higher 

Speeds, Closer Running Clearances and even Load 
Distribution across full width of the 
rolling members of the bearing. 


INA NEEDLE BEARINGS LTD., 


Swiss House, 34-35, Fitzroy Square, London, W.| 
Telephone: MUSeum 3161. Telegrams: Inabeco, Wesdo, London 














MOTOR REWINDS 
& REPAIRS 





Any Size - Any Place - Any Time 





The above illustration shows a 200 h.p. 3°3 kV, 375 t-p.m. Under- 
ground Haulage Motor Stator, split frame, three-tier winding 
—— was completely rewound during a normal holiday shut dow! 
period. 

This is not an exceptional case—every week we are meeting similar 
deadlines. We specialise in rewinds, repairs, overhauls and 
conversions on all types and sizes of stators, rotors, armatures, 
transformers, etc., and our fourteen works are teamed to meet 
emergencies on a 24-hour day basis. 


BRITISH ELECTRICAL REPAIRS LTD. 





Head Office: Empire House, Charlotte St., Manchester |. 
General Manager: A. Sorley, Tel: CENtral 1378 and 3641 





For immediate service, contact our District Manager at any of the following works:- BATH, BIRMINGHAM CARDIFF, 
CHESTERFIELD, EDINBURGH, GLASGOW, HAWICK, LONDON, MANCHESTER, NEWCASTLE, ‘VVANSEA. 


a 
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The span of a century has seen the development from the |» 
first telegraph to modern radar equipment. In this period also The . 
Morgan Crucible Company has grown to a unique position; a position 
in which the products, parts and pieces they develop and manufacture are 
essential, either directly or indirectly, to every industry throughout the world. 
Their products may have helped the early engineers, certainly today’s 
electronics industry recognises the value of their aid— and the future will Trey 
not ask in vain from the technologists and craftsmen who will aflet nu 
use the knowledge and skill accumulated in these past 100 years. . 
RS 
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CENTENARY 





carbon and graphite —electrical, chemical and mechanical; crucibles, 

furnaces, refractories; radio parts, and sintered metal products. 
THE \ GAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.11 BATT: 8822 a a 
M.C.C. 114/A hae a Be tk 











By courtesy of the British Museum 


SoS aS 





That bane of the schoolboy’s life, Pythagoras, posed ai 
equation that no one had thought of before, but which has 
never been disputed all through the ages. His right-angled 
' triangle pronouncement is known to all with even a passing 
acquaintance with geometry, and accepted without demur. 


Just the way that the principles of scientific filtration pro- 
pounded by Vokes have come to be recognised as unalterable. 
Filtration in depth by the use of felt fabric elements, retention 
of sludge by inside-to-outside flow, and minimum direct flow 
by the use of a foolproof by-pass device, have all led to the 
complete acceptance of Vokes filters by all who know filtration. 





VOKES LIMITED - GUILDFORD + SURREY 


: LONDON OFFICE: 123 VICTORIA STREET, WESTMINSTER, S.W.1. 
‘ s wl. VOKES (CANADA) LTD. TORONTO VOKES AUSTRALIA PTY. LTD. SYDNEY 


REPRESENTED THROUGHOUT THE WORLD 
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Pioneers of scientifi filtration 
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latest technique of oxygen 


oostin y well revolutionise steel 
p ion in this country. Its successful application 
Mas already produced striking economies of up to 
20%, and it may have far-reaching effects in 
speeding up the whole production schedule. 


Furnace boosting can be successfully applied to 
the open hearth, blast and Bessemer processes. 


Successful operation depends on a reliable, 
continuous supply of pure oxygen, for which 
engineers are installing Butterley ‘on-site’ tonnage 
generators. The Butterley Company holds the sole 
rights for the manufacture in the U.K. and the 
British Commonwealth of the most successful 
type of American generating equipment, which 
supplies oxygen of any desired purity, piped direct 
to the point of consumption at any desired pressure 
in the exact quantity required. 


If you use oxygen, consult 


{ Burrzarer 


Literature and techmcal consultation 


available on request from: 


XYGEN DIVISION 


THE BUTTERLEY COMPANY LIMITED, 
9, UPPER BELGRAVE STREET LONDON, S.W.1. 
TELEPHONE: SLOANE 8172/3 


Current contracts include: 


STEWARTS AND LLOYDS LTD. 

BRITISH CELANESE LTD. 

IMPERIAL CHEMICAL INDUSTRIES LTD. 
THE DISTILLERS CO. LTD. 

STEEL COMPANY OF WALES LTD. 


MAKERS SINCE 1790 OF:—Railway and other bridges; constructional steelwork; umit 
bridging ; overhead cranes; railway wagons and mine cars; iron castings; tron paving; 
mining and sheet,metal machinery; wrought iron bars; sewage ejectors; pumps and air 
compressors; wool washing machinery. 


vi 
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During the last few years, the British Steel Industry has 
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embarked on a vast expansion programme to increase 
steel production. John Smith Cranes are playing their part 
in this programme, and are now used in many of the 


largest steelworks and rolling mills in the country. 






& mr Ae te J ae, Eee ” Loy 
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isis LO” SS GL ON I E 
a LONDON OFFICE 
Buckingham House, 19/21, Palace Street, (off Victoria Street), London, S.W.|I. 


Tel. Tate Gallery 0377/8. 
SOUTHERN COUNTIES OFFICE 


Brettenham House, Lancaster Place, Strand, London, W.C.2. c 
a MASTER CONTRO R 
Tel. Temple Bar 1515. 





EQUIPMENT - be incor < 
i require 

JOHN SMITH (KEIGHLE Y) LIMITED equipment gives correct acct “t 
s the various moti 

P.O. BOX 21 CRANE WORKS - KEIGHLEY -«- YORKS. propel dhe peso - § 


Telephone :- Keighley 2283 (4 lines) Telegrams :- Cranes, Keighley. Ca ee 
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Employed with conspicuous success in large numbers 
of diesel-mechanical shunters, the Crossley straight- 
line Scavenge Pump Diesel Engire is now applied to 
diesel-electric operation in ten standard British Rail- 
ways 0-6-0 shunting locomotives. 

As prime mover of the power unit, for which Messrs 
Crompton Parkinson Ltd. were the main contractors, 
the compact six-cylinder “EST’’ type engine has a 
continuous rating of 350 b.h.p. at 825 r.p.m. and pro- 
vides a maximum tractive effort of 35,000 lb. 








DIESEL ENGINES 


‘ OISSLEY BROTHERS LIMITED : OPENSHAW * MANCHESTER 11. 
LONDON OFFICE: Langham House, 305 Regent Street W.1 C.394 
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One Responsibility 











A MOST 
COMPREHENSIVE SERVICE 


Client 











Requirements . . «is offered, as a whole or in part, to meet 
the particular requests of the client. 
The integration of all engineering activities within 
Design 
/ ae ) : ‘ , oe - 
Chemical Plant a single contract permits rapid and efficient working 
and Refineries 
nen between specialist departments and _ the closest co-oper- 
Civil ation with the client. 
Engineering 
Our organisation and experience has covered a wide 
Mechanical 
agi field including oil refineries, chemical plants, pipelines 
{ ‘ . . 
epecsey and research projects for Government Departments both 
Engineering 
Be in the United Kingdom and overseas. 
Engineering 
Welding 
Instrumentation 
Plant 
Fabrication 
Admiralty Research 
@felitiaetiadielil L bo 
: . a orato 
| CALDER HALL Plant 7 
: 7 ‘ BUSHEY PARK 
(United Kingdom Atomic Welding 
Energy Authority) Supervision 





Cathodic 


Protection 


LUST em JOM BROWN var 


oe 73 SOUTH AUDLEY ST., LONDON .1. 


Phone: GROSVENOR 4181 & 8331. Cables: CIVANIC, vo0n. 
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... the JOHN THOMPSON GROUP, with its world-wide 
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ramifications, is a working team, supplying steam generating 
h * . . . . 
mies apart plant to fast-growing Australian industry today as it has to 
oe if ip t British industry since 1839. A long tradition of continuous 
i . a e®eeese 
; research and experience has made John Thompson Water 
| THO & 
| ry ° Tube Boilers the recognized name in high efficiency steam 

° 


production on five continents. 





; v > 

445 <a 
| JOHN THOMPSON (AUST.) PTY. LTD. 
I] MELBOURNE SYDNEY BRISBANE ADELAIDE PER 


is OLYMPIC GAMES Q42) MELBOURNE 1956 
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‘FE EXADUX Collapsible, Flexible Ducting 


ONE MAN CAN CARRY 
UP TO 100 FT. AND 
INSTAL 250 FT. 

IN AN HOUR 


Rect 





TYPE ‘B’ 


DUX., 3 





y 


No. 1013. 1 gross Small 


Coil Compression 
Springs, ” to 14” long, 
3/32" to 7/16" diam., 


UG to 19G. 6/- each 











TYPE ‘s’ 























No. 760. 3 doz. Assor- 
ted Light Compression 
Springs 1” to 4” long, 22 
to 18 S.W.G., }” to }” 
diam. 6/6 each. 





No. 98A. 3 doz. Assor- 
ted 1” to 4” long. 4” to }” 
diam. 19G to 15G. 

5/6 each 








Zz 
9 
, 


tra Light 

Con 1 gross 
Ass a", 4" to 
2” long 20 S.W.G. 
- each. 





No. 388. 4} gross Assor- 
ted Small Expansion 
Springs. }” to 14”, 18G 
to 21G. 9/6 each. 





No. 466. 4 gross Assor- 
ted Small Expansion 
Springs #” to 14” long, 
3/32” to 3/16" diam., 
21G to 24G. 6/6 each. 








No. 1024, 
€ ompression 
es 12” long. 4” 
to 1. 24G to 18G, 
r Cutting into 


4 2" to #” dia., 
<é 16G, 24/- each. 









No. 753. 3 doz. Assor- 
ted Light Expansion }” 
to 3" diam., 2” to 6” 
long, 22 to 18 S.W.G. 

10/6 each. 





No. 758. Fine Expan- 
sion Springs, 1 gross 
Assorted §” to §”, 3” to 
2” long, 27 to 20S.W.G. 

15/- each. 
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FLEXADUX has won enthusiastic acceptance in the fac- 
tories, mines and quarries of Europe. Now it is available 
in England to answer your ducting problems. It is easily 
stored, easily transported, easily assembled. The electrically 
welded construction gives smooth uninterrupted bore with 
minimum friction losses. 


ABRIDGED DATA: at 


Composition. P.V.C. plastic, abrasion and acid resistant, 
rot-proof and non-combustible. 


Pressure Limit. 20° water gauge. 
Tensile Strength. 3,200 Ibs. /sq. in. 
Type ‘S’. Stiffened with external helical steel wire, totally 


enclosed in plastic to prevent corrosion. Suitable for both 
positive and negative pressures. 


' 
/ 
, 
; 
’ 
Type ‘B’. Stiffened with spaced circular steel rings protected 
as above. Suitable for positive pressures only. | 
Standard Diameters. 8”, 12”, 16”, 20” and 24” (Types ‘S’ i 
and ‘B’). 28” and 32” (Type ‘s” only) 
; 
’ 


Can Flexadux be profitably applied to your operations? . 
Linatex engineers will gladly survey your plant, make 
specific recommendations and supervise installations. For 
further information, call, write or ‘phone: 


WILKINSON RUBBER 


AIE 


LTD 





CAMBERLEY SURREY 
CAMBERLEY 


TELEPHONE: 1595 





How are you off 
for Springs? 


TeERRY’S Boxes OF ASSORTED SPRINGS 

are just the job for your experimental department 
—a wonderful assortment of Compression and 
Expansion Springs... all sorts of lengths, gauges, 
diameters. The nine boxes we show are just 
a few from our range. Why not let us send you 
a full list—free? 


TERRY'S 


ASSORTED SPRINGS 


These Boxes of Springs can also be obtained at: 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 








The prices quoted are subject to the usual trade discount. 
HERBERT TERRY & SONS LTD 
REDDITCH, WORCS. 


SPRING MAKERS FOR 100 YEARS 


wTI7CCRD ” 
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The S.E.D 
‘NEUMO? Mk. Ill 


PNEUMATICALLY OPERATED 
PUMP UNIT 


THE MOTOR 
% Two moving parts only. 


% Hardened and ground piston and valve. 


%* Cast iron body with honed bore. 
%* Non-stalling. 

% Negligible air consumption. 

% High power output. 


THE PUMP 
% Double acting. 
% High efficiency. 
%* Self-contained valves. 
% Easily serviced. 
% Pumps liquids up to 200 deg. F. 


Whatever the material 


Coal 


TURNERS 


RUBBER CONVEYOR BELTING 
is unequalled for. . . 


TOUGHNESS, FLEXIBILITY and LONG LIFE 
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SIMPLICITY MEANS RELIABILITY 





TYPICAL PERFORMANCE FIGURES WIDE RANGE 
Owing to the design and materials employed 
Air Pressure... .. 60 Ibs. P.S.1. , 60 Ibs. P.S.I. wkd 
construction, the “ Neumo” Mk. Iii Pump Unit is 


Consumption ... 


Delivery 


Del. Pressure . 


Hot lime 


Fal 





w. 25 Cu. F.P.M. | 2 


- 45 gals. P.H. | 


.- 30 Ibs. P.S.1. 


} Cu. F.P.M. capable of handling a very wide range of materials such 


as paint at 200 deg. F., petrol, oils, from paraffin toh 
20 gals. P.H. ee 


viscosities, Solvex, Mangersol, Basol, Trichlorethylene 











5 Ibs. P.S.1. and all types of cellulose solvents, etc. 


Send for further details to :— 


(Dept. EG), KINGSBOURNE PRODUCTS LTD., SOUTH COAST ROAD, PEACEHAVEN, SUSSEX Tel. Peacehaven 2115 





to be conveyed . . - 





Asbestos slabs 


ne a 





> , 


TURNER BROTHERS ASBESTOS CO. LTD. 


ROCHDALE 





ENGLAND 
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This advertisernent is No. I/ of a series 
depicting well-known buildings with Plenty 
Pumps on the heating installations. 








View of Grosvenor House from the Park 


GROSVENOR HOUSE, Park Lane, London. 


A single pressure pump supplying 100 gallons per hour of heavy fuel oil, at 200 
Ibs. per sq. inch, was supplied by Hubbard Combustion Ltd., in 1940. Plenty 
Pumps are available in all sizes from 60 gallons to 750 TONS per hour, in fixed 
or variable capacity. 





Write for full details to 


Illustration of a 60 gallons per minute, 
variable flow Plenty Pump, coupled to a P LE w TY & so N LT D °9 Newbu ry, Berks. 


flameproof motor. Telephone: NEWBURY 7. Telegrams: PLENTY, NEWBURY 





For magnified 
output... 


use mechanical 
tubing 


A great deal of time, labour and materials are 
saved when mechanical tubing is used, particularly 
when manufacturing rollers and ring-shaped machine 
parts. 





We carry large stocks of tubing in many sizes 
and lengths with either large or small diameters. 
They are available in various finishes and are 
obtainable suitable for machining. 


Write, phone or call for full particu!ars. 


IMMEDIATE DELIVERY IN MOST CASES 


Markland Scowcroft ...... 


COX GREEN WORKS, BROMLEY CROSS, Nr. BOLTON 
"Phone : EAGLEY 600 (5 lines) 
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PRECISION 
|) RELIABILITY 

ADAPTABILITY | 
7 SPACE SAVING 
REDUCED CosTs 
PLANNED OUTPUT 


76 years’ experience of precision chain manufacture 
is built into every Renold chain drive 


ee RENOLD CHAINS LIMITED MANCHESTER 














steam 
is a haw Material.... 


it disappears in the course of production but its 
cost remains in the price of the product. 
How much does steam cost you? 


Consult your fuel distributor or | 


write for details of advisory services to:— P ‘Ry: ~-R-PP-B- 


a 











<\oNAL INDUSTR,, 
wh 





ol rae “Ue EFFICiENCY serv 


wi 
Head Office : 71 Grosvenor Street London 








Hyde Park 9706 
Telephone: Hy _ 
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THE LEVEL BEST.... 


a 


remote indication and 


Hp 


control equipment 
by EVERSHED 


Yet another example of the successful operation of 

Evershed remote indication and control equipment is the 

recent installation at the Thingoe Rural District Council’s 

Rushbrooke Pumping Station. 

A telemeter water level transmitter is installed at the 

; water tower and is connected by a two wire Post Office 
telephone line to the Pumping Station some four miles 
away, where a cubicle housing the level indicator, graphic 
water level recorder and pump control relay is situated. from a surface tank where the level is maintained 
Adjustable high and low level contacts are provided on by “ Noflote ” Control apparatus. Supply of water 


the pump control relay which operate an internally moun- to this surface tank is provided by a borehole pump 
ted power relay. The pump is thereby automatically which is also controlled by “ Noflote ” apparatus. 


a 






controlled to maintain level in the water tower. 
The pump feeding the water tower draws its supply 


a a See 


Full details of Telemeter and “* Noflote”’ equipment are available in Publications T283 and T234. 


NOFLOTE | EVERSHED & VIGNOLES LTD ACTON LANE WORKS, LONDON, W.4 


ae ee Telephone ; Chiswick 3670 © Telegrams: Megger, Chisk, London @ Cables: Megger, London 




















BALANCED 
SCREW-DOWN 


a re | 


The illustration shows the latest type of L.E.H. 
Balanced Screw-Down High-Pressure Stop Valve 
designed for operation in straight pipe lines ; may 
be opened or closed against pressure. 
















We also manufacture the following types of 
Hydraulic Valves—Piston Control Valves, 
Relief, Reducing and Unloading Valves for 
use with Hydraulic Pumps 














We should be pleased to send fuller details on request. 





THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. + RODLEY + LEEDS 


Trade Mark Telephone : Pudsey 2859 Telegrams : PUMPS, RODLEY 
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LIONWELD 
TANK TREADS 


forming Access 


Stairways to LIONWELD LIMITED 
Bulk Storage see MIDDLESBROUGH 


Tanks TELEPHONE: 3657 TELEGRAMS: “ LIONWELD"” 














| BRABY are strategically placed... 


to supply industry with FABRICATED PLATE AND SHEET METALWORK 


= ——_- —_ —__ 


There is a BRABY factory within easy reach of 
every British industrial centre. This means a 
lot—closer contact is maintained during manu- 
facture, transport problems are eased and a great 
deal of time and trouble is saved by our customers. 
b | Braby have been manufacturers of fabricated 
plate and sheet metalwork of all descriptions for 


i ; more than 100 years. rage 
MR Wa BRAB) 
BRABY FALKIRK j <s% LONDON 


N vv 4 
B R \ B \ Rl ciascow BRABY 
reX~ LIVERPOOL 
ce 3 









We welcome your enquiries. 





BRABY 3 
BRISTOL 





Hot-dip galvanizing to the trade. 





FREDERICK BRABY & COMPANY LIMITED 
Head Office: 352-364 EUSTON ROAD, LONDON, N.W.1. TELEPHONE: EUSton 3456 
Y } FACTORIES AT: London Works, Thames Road, Crayford, Kent. TELEPHONE: Bexleyheath 7777 
‘ Havelock Works, Aintree, Liverpool, 10. TELEPHONE: Aintree 1721 
Eclipse Works, Petershill Road, Glasgow, N. TELEPHONE: Springburn 5151 
Ashton Gate Works, Bristol, 3. TELEPHONE: Bristol 64041. And Falkirk Mi. 
OTHER OFrices: 110 Cannon Street, London, E.C.4 (Export), TELEPHONE: MANsion House 6034 
af Queen's Buildings, 10 Royal Avenue, Belfast. TELEPHONE: Belfast 26509 
‘ ‘ Palace Street, Plymouth. TELEPHONE: 62261 
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Here is industry’s most versatile 
ducting — SPIRATUBE. For 
mine ventilation or machine shop 
abrasives—for hydraulic rams o1 
chemical fumes—factories, gar- 
ages, tunnels, aircraft. There pica 3 
WAY FOR Ak are special types of SPIRA- ‘ 
A eee TUBE for almost every ducting 
need, in many coverings and 
$1zes. 
SPIRATUBE is fitted quickly 
and simply. You can do it your- 
self—there are no heavy hangers 
. no special elbows . . . ne 
structural alterations. SPIRA 
TUBE is available in diameters 
from 3 inches to 30 inches ready 
to serve you in any air or air- | 


Write today for the SPIRATUBE booklet which 
illustrates what this versatile ducting will do. Put 
your problem up to our design engineers. They will 
be glad to advise you without cost or obligation. The 
address is Flexible Ducting Limited, Maryhill, 
Glasgow. 


AN ASSOCIATE COMPANY 
OF GEORGE MACLELLAN & 
CO. LTD. ESTABLISHED 1870 


FLEXIBLE DUCTING LIMITED, MARYHILL, GLASGOW, |N.W, 
Telephone: MARyhill 3729 Tdiderams| Plexidisct ,Glasgow, N.W. 
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Pay 
(STEEL PLATES...) 


...can be readily 


‘cut, Tin MEA 
yin the, OF notched 


BESCO UNIVERSAL DOUBLE END 
PUNCHING, SHEARING, SECTION CROPPING 
& NOTCHING MACHINES (Type KSF 15) 














Suitable for mounting on a concrete Capacities with the Standard tools supplied: 
foundation block, or PLATE SHEAR 
as generally Cuts plates any length or width up to ee 
supplied, mounted on a four wheel truck res bars up to ... 3 in. — in. 
for table use j ength of blades tN oe om oa 
po s the shop or on outside SECTION CROPPER 
sites. One shot | sbricating system. Angles at right angles up to 4 in. x 4 in. x Z in. 
Tees at right — up to 4 in. x 4 in. x ¢ in. 
Rounds M.S. ; — wee Ete in. dia. 
international A L L SquaresM.S.... has ane oa we Hin. 
rei thy TOOL PUNCH 
— on Depth of gap... oud ove mF % 
— ah rE & £ L Punches, M.S., max. for 
plates, angles, joists, 
| es es - os z in. dia. x § in. thick 
| [ax CONSTRUCTION NOTCHER 
LASS Angles upto... a lence 4 in eh 
> ates up to , in. thic 
4 STAN 0 Unbreakable ! ! Width of square notch eter oad 2rz in. 
214 
e Empire ae Model KS 9 cuts plates any length or width up to gin. Model KSFI3 
—22" | up to gin. Other sections in proportion. 


Registered Design No. 843793 
Edwards House, 359-361 Euston Rd., London, N.W.! 


Telephones: Telegrams: 
EUSton 468! (7 lines), 3771 (4 lines). Bescotools, Norwest, London 


Lansdowne House, 41 Water St., Birmingham, 3 
Telephones: Telegrams: 
CENtral 7606-7 Bescotools, Birmingham, 3 





4 Edwards Ltd 
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CONTROLLED 
FLEXIBILITY 





SILENTBLOC LIMITED 


* 


MANOR ROYAL 
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Sigs perfectly functioning flexibility of an athlete’s muscles, 
co-ordinated to meet every strain and effort are reflected in 
Silentbloc Couplings. 


In the Cushioned Drive type specially designed and pre-loaded 
rubber elements give controlled flexibility under the fluctuating 
loads of changing power thrusts, torsional vibration and angular 
misalignment. 

Compactly designed for comparatively high horse powers and 
maximum speeds—from 2 to 12,500 h.p. at 100 r.p.m. Easily 
assembled, needs no lubrication and is impregnable to water, 
dirt and atmosphere. 


Almost certainly there is the correct coupling for your needs in the 
standard range ; if not a special Silentbloc Coupling will be 
made for you. Write us for further details. 





CRAWLEY + SUSSEX + TEL. CRAWLEY 2100 


—7 
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Jill, Joan, June, Jane and Jezebel— 
take five letters to my five welding suppliers 


Tired of crossed letters, crossed wires and crosstalk? Clear- 


ng the snags on an automatic welding production line— 
ind getting different answers from too many suppliers? 
You'll find Quasi-Arc talk your language. A single num- 


Ser—Bilston 41905—on your telephone. 


Quasi-Arc Limited are the only people in the arc welding 
usiness who make and sell everything. They can quickly 
rovide you with manual and automatic welding equip- 
‘ent, installations and supplies—everything you need, 
icluding sound technical advice. You will find them 
roughly equipped for service and research. 


nly Rede ete 


+S. 








So send away all the girls but Jezebel. Dictate a letter to 
Quasi-Arc. They can deliver the goods. 


The interests and activities of The Quasi-Arc Company Limited 
and Fusarc Limited in the well-known processes 


Quasi-Are - Fusarc - Unionmele - Sigma 
Helianc - Twin-Arc 


have been combined in order to provide a thoroughly comprehensive 
and effective service to the welding industry. The headquarters of the 
new organisation—named Quasi-Arc Limited—are at Bilston, 
Staffordshire, with works at Bilston and Gateshead. 





offer you everything 





QUASI-ARC LIMITED, BILSTON, STAFFORDSHIRE 
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The crane shown is a 3 ton electric travelling model with 
span of 69 ft. 3 in. It is unusual in that the main girder 


Booth for whom the crane was built. 


ments. 





Photograph by courtesy of 
JAMES BOOTH & CO. LTD., ALUMINIUM MANUFACTURERS, 
Argyle Street Works, Nechells, Birmingham, 7. 











Telephone: IBROX 114! (6 lines) Telegrams: ‘BUTTERS, GLASGOW"’ 





LONDON: THE CRANE WORKS, LONG LANE, HILLINGDON, MIDDLESEX. Telephone: UXBRIDG 
BIRMINGHAM: COUNTY CHAMBERS, CORPORATION STREET. Telephone: CENTRA 
NEWCASTLE : 65 QUAYSIDE. Telephone : NEWCAS 





Overhead Cranes 


are made in powers and sizes to meet all requirements. 


ERING 









a 
is 


constructed of aluminium alloy, supplied by Messrs. James 


We shall be pleased to prepare quotations against require- 


2268 


067 
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THE >»IMPLEST AND MOST ECONOMIC 
MEANS OF FIXING * 


== -_— — - 


a an 


| 
| 


































































































IS TWO RETAINERS 


+ That’s why The Rheostatic Co Ltd 
selected for their Ler Control 


SALTER 


“TRUARC" 


Regd. Trade Mark 





2 To ea Iter & Co. Ltd., West Bromwich. Please send : iste TAUNTS 
ee ee 

5 nn ee dee ee ks : IF YOU WISH TO SOLVE 
| ae Na IO ET RRS Lee cree tae HAN 3 YOUR FIXING PROBLEMS 
ceesaene wae ecovcesvees awe vecceccececececess : AS EASILY, JU ST POST THE 


Put X as necessary 127 


oe _} COUPON FOR DETAILS. 





SALTER & CO LTD., WEST BROMWICH 





. le 
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fluscrated Brochu re. 





We are large makers of Cast Iron | - 
Tanks in accordance with B.S.S. 1563 


1949 (Heavy plate type). Please oo : | 






































a TANK SIZE DEPTH 4 FEET DEPTH 8 FEET 
is Length by Approx. total Nominal Approx. total Nominal | 
breadth weight empty capacity weight empty capacity 
Feet cwt gal cwt gal. 4 
8» 39 700 67 1500 
8» 58 1400 96 3000 
12» 77 2100 127 4500 
16» 96 2800 153 6000 
mS 20 » 
24» 134 4200 211 9000 
28 » 153 4900 240 10500 
103 
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..BUT NOTHING RATTLES THE NYLOG 





However fast the “Bluebird” goes, the Nylocs won’t 

\ budge a thou! All the 3,000 self-locking nuts used on / 

\ Mr. Donald Campbell’s record-breaking hydroplane / 
\ are Nylocs. They’re non-rattling good nuts for a speed- / 

d boat—or for anything else. No amount of vibration will / 

‘ ever disturb them. No amount of water will ever dilute F 

\ their tenacity. The secret’s in the waterproof, oil-proof, 

\ vibration-proof nylon insert, which grips the bolt thread / 
\ so tightly that nothing (short of a spanner) can loosen it. / 








\ Equally tenacious in their own particular way are our / 
\ Fibre Nuts and Pinnacle Nuts. We’ll be glad to advise / 
you which type of self-locking nut is best for your job. 





SIMMONDS SELF-LOCKING 





JS AEROCESSORIES LIMITED 
PONTYPRIDD - GLAMORGAN 
St. James's St., London, 8.W.1; Lancaster House, Newhall Street, Birmingham, 
John Street, Manchester, 3; 73, Robertson Street, Glasgow, C.2. : . 4 


Copenhagen, Melbourne, Sydney, Johannesburg, Amsterdam and New York. 


FR OF THE FIRTH CLEVELAND GROUP 





r= 





= 


-- ++ _=--2- 
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Felt washers and felt seals? Feic for 
anti-vibration bases, for buffing 
rollers, cushionings and filters? 
Those are some of the ways you can 
use Bury Felts. They can be die-cut, 
chiselled, punched, machined, and 
even ground. Bury Felts are felts 
made specially for industry; many 
types and textures to meet your 
needs exactly. 


Versatile stuff - 




















Send your enquiries to 











“5 \ 
iv 4 BURY FELT MANUFACTURING COMPANY LIMITED 
a Fr eae P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
es sor ~ ex =“ Phone: BURY 2262 (6 lines) 
a London Office: 3 SNOW HILL, EC! Phone: CENtral 4448 








for all grades of fuel oil up to 950 sec. 
Redwood No. | at 100° F. and for capacities 
up to 800 Ib. of oil per hour. 



















The illustration 
shows one of our fully automatic modu- 
lating flame oil burner units suitable 
for firing a vertical boiler of 3,000 Ibs. 
per hour directly through the normal 
coal firehole thus eliminating the use 
of an extension. A constant com- 
bustion air/fuel ratio is maintained 
over the full modulating range of 
from full burner output down to 25% 
Outwith this range over-riding “on 
off” controls cater for very low load 
or no-load conditions. 


LAIDLAW, DREW & CO., LTD: 


9 TOWER STREET + LEITH ~< EDIN su 
Telephone : LEITH 36876/7 Telegrams : ‘ ERIC. =X, sow 018 
LONDON : CRAVEN HOUSE, 121 KINGSWAY, W.C.2. °° 40H 


| N ote FIRING eaurrpnm & Oe 
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“Thanks dad, it’ hing "— but | 
s dad, it’s smashing’— but... 
Only you know just how much meticulous care goes into 
the making of the steel for his bicycle... know all the trouble taken to 
make sure that quality is first class — that deliveries are 
made on time. And even then, there is this danger: ‘ 
Conventional cement is destroyed by acid —-a pickling 
tank cracks — steel production falls — and a delivery of bicycles 
might have to be postponed. That’s the long chain of disastrous events 
that could happen should corrosion get to work. If you 
suspect that corrosion caused by acid or alkali might sabotage your 
workshops, play safe —and get in touch with Semtex, 
specialists in corrosion resistance. Our experts are at your disposal, 
and will survey your premises and advise upon the appropriate ' 
treatments for your special problem. 
| 
| 
4 <2 
INDUSTRIAL DIVISION 
CONSTRUCTIONS IN ; 
CHEMICALLY. RESISTANT CEMENTS 
BY 
SEMTEX ad HEADQUARTERS AND SOUTHERN AREA OFFICE: 
SEMTEX LTD, SEMTEX HOUSE, LONDON, N.W.9 
TEL: HENDON 6543 
NORTHERN AREA OFFICE: ; 
50 BLACKFRIARS ROAD, SALFORD 8 ¥ 
TEL: DEANSGATE 2128 t 
Send for free 
Brochure ** New 
" . . . y 
Defences against As well as being Specialists in Industrial Anti-corrosion 
. ive A . a: . 
i wo taes Treatments, Semtex, a Dunlop Company, design, mek», 
: 
lay and maintain floors for every purpose. 
SE 1.2 ee ae 
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RUBBER CRASH DOORs 








Denton. Manchester 


katt 





BL) Croc 
) 










THE “MAJOR” 


A powerful double disc machine 
which grinds a 22-in. strip at one pass 
made to cover big surfaces quickly and 
economically. Electric or petrol drive through worm gearing to polishing 
heads. IMMEDIATE DELIVERY 


NOTE: All machines are fitted with cone clutch for easy starting and visible 
oil level indicator on gear box. Wall Polishing Attachment complete with 
straight through ball-bearing hand piece or right-angle drive polishing head 
can be supplied as an extra to all models. 


ALSO—Valve Reseaters, Electric Salinometers, Wood Floor Sanders, Feed 
Water Filters, Boiler Tube Brushes, Cheese Curd Agitators, etc. 


Poe 


MANCUNA ENGINEERING LIMITED 


Telephone: DENton 39655 (5 lines) 


a trio of fine 
Terrazzo Polishers 


THE “CADET” THE “MINOR” 
A single disc machine ot exceptionally A small double disc machine which 
Balanced polishing is effective close up to the wall. 
head driven by spiral bevels running Ideal for small jobs—vestibules, 
Available with either steps, lavatories, etc. Petrol or 
electric or petrol drive. Full in- electric drive through worm gearing 
1ormation on requesc. to polishing heads. 
EARLY DELIVERY IMMEDIATE DELIVERY 
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Now in sizes up to 
20 ft. and over 


Rubber crash doors solve the problem of mechanical. 
handling vehicles and road vehicles driving into the 
works. They keep the draught out and the heat ip 
and avoid damage to doors and vehicles with , 
minimum of maintenance. 


Standard Internal doors up to 10ft. by 10ft. Heavy. 
Duty External doors up to 14ft. by 20ft. made from 
special ~in. or 4in. 9-ply rubber. 


The Illustration shows one of two heavy-duty doors 
installed for the Northern Aluminium Company 
Limited, Rogerstone, Newport, Mon. 


wesent 
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AXIAL FLOW ROTOR 


RADIAL FLOW IMPELLER ADJUSTABLE PITCH AEROFOIL BLADES: 


BACKWARD INCLINED AEROFOIL BLADES 


AEREX LIMITED 220 238 WEST STREET, SHEFFIELD, |, ENGLAND | Telephon 





London & Export Office . 67 INEW BRIDGE! STREET, LONDON, E.C.4: Telephone 


JOHANNESBURG AND SYDNEY 
















VERTICAL [BORING MACHINES 
DKZ 4000 > DKZ 6300 DKZ 2 000 


Good results are obtainable with our 
vertical boring machines. 


They can deal with large diameter and heavy 


articles, such as flywheels, turbine housings, 
cylinders, etc. 


The speed of the face plate is the same as 
the cutting speed. 

bg high speed tool steel is being used, 
the cutting speed can also be adjusted to 


ensure economic utilisation of hard metal 
tools, 


WMW—EXPORT 


EXPORT y EAST GERMANY 
NDERTAKING FOR MACHINE AND HAND TOOLS AS WELL AS METALWARE 


_ 





Berti 
in We. ‘ohrenstras sey 61 
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socmmane in accuracy and finish with machined products 


Cold 
Forging 


Vee, 





















For the production of cold forged bolts, screws 
and many other similar components, we can 











greater furnish complete equipment, giving results 0 
a fully equal in precision 
economy ur and finish with those pro- 
° duced by machining, at 
mater ial much lower cost per piece 
and cost 


ME 66a « 


aS 





GREEN BAT | © Foraine macuines 
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CHI7 























' Introducing 


ERMETO 
Gate Valves 






The British Ermeto Corporation Limited an- 
nounce that they can now supply FORGED 
STEEL GATE VALVES WITH ERMETO 
ENDS. ERMETO Gate Valves are designed 
for use with a wide variety of fluids at pres- 
sures up to 2,000 p.s.i. The pipe sizes available 
range from }” n.b. up to 14” nb. Particulars 
and prices will gladly be sent on request. 











Gay BRITISH ERMETO CORPORATION LTD - BEACON WORKS, HARGRAVE ROAD, MAIDENHEAD, BERKSHIRE 
: Tel: Maidenhead 2271-4 





——- 
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WILLIAM E. CARY LIMITED Ime 


es. 


Head Office and Works: RED BANK, MANCHESTER 4 Telephone: DEAnsgate 788! (10 lines Telegrams: Carybank, Manchester 

















MANUFACTURERS 
OF THE 


Bostock & Bramley 


oat SEL NON METALLIC 


SILENT GEARS 
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SHELL use VOKES 
| GENSPRING HANGERS 



















Photograph by courtesy of “ Shell’ * 


eee eee 


Wherever oil flows you will find vOKES GENSPRING supplying their 

own incomparable type of support for the piping. At their Stanlow 
Refinery in Cheshire, “‘Shell’’ have made extensive use of VOKES GENSPRING 
constant support hangers throughout the Platforming Unit. 

For the control of vibration and limited thermal movement 

VOKES GENSPRING Variable Support Hangers are completely satisfactory, 
but where piping systems or specific locations are needed to be 

“floated” to offset the effects of extensive movement, 

VOKES GENSPRING Constant Support Hangers should be used. 


The full range is detailed in the VOKES GENSPRING catalogues, 


a 
a 
VOKES GENSPRING 


SUSPENSION SYSTEMS 


aa — (DEPT. 1/3) VOKES GENSPRING LIMITED, GUILDFORD, SU<AEY 
; 


available on request. 
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29,700,000 Kilowatts... i 
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“According to * 
THE FINANCIAL TIMES...” 
i 
Managers quote it, engineers 
quote it, so do sales directors, cost 
accountants and all whose , 
business depends on taking the widest 
possible view of the industrial scene. 1? 
Day by day THE FINANCIAL TIMES Carries | Pro > \ ; 
information and comment that vitally affects ie oe 
their decisions. Reports of business trends, \ \ ; , \ ae 
dev ments in production and management 
tec! ies, studies of home and overseas markets, \ 
tog with important statistics—all help its 
re’ to plan for efficiency. Try reading 7 
THI NCIAL TImEs for a week. Note how many features " é 
dir wv indirectly affect your business, and you’ll see why t 
sO! men at the summit start every day with its assistance. 
* Su a report in The Financial Times and typical of the many reasons why... : 





Men of Industry read ehh 


THE FINANCIAL TIMES BOM ii 
every day 


: ae 
TGA FPSO 
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HENRY BERR 
& CO. LTD. 


\ 
!’ 


We also manufacture : High Pres- 

sure Hydraulic Plant for Ship- 
yards and Railway Workshops, 
Pumps, Accumulators, Valves 
and Intensifiers, Plate Bending 
Rolls, Punching and Shearing 
Machines, Continuous Finishing 

Presses for Silks and Rayons, 
Veneer and Plywood Presses, 
Glue -Spreaders, Glue Mixers, 














, 
Cotton Baling Presses, Die Spot- i 
ting Presses, - / 
f 
/ 
oJ 


am, & CO. LTD. | 
~ “ss CROYDON WORKS, LEEDS 10, ENGLA 


i, } 
Uf 
Yi) 





TELEPHONE: 7548!- TELEGRAMS: RIVETTER, L Ei 


Cc 
WEST AUSTRALIA INDIA NEW ZEALAND SOUTH AFRI 


a shannesburs- 
M j i tricity ‘ 
Fi Davies Johnson Ltd., Perth Machine Tools (india) Ltd., Calcutta, | Richardson, =Cabe & Co., Wellington. South African General Electricity 

ower, ‘ , 
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Ae YOU USE PIPELINES\ 


you need 
\\ HIS CATALOGUE 













A new 24-page Brochure containing full technical 
information on the planning and erecting of ‘Visible 
Flow”’ Industrial Glass Pipeline to handle almost 
every type of liquid. It gives illustrations and details 
of a wide range of fittings in standard sizes now 
available. 


When writing, please state number of copies 
required and if it is desired for them to be 
individually addressed. 


Q.V.F. Limited 


Mill Street, Stone . Stetts. 
Tel: SII. 











THE CHEMICAL ENGINEERS IN GLASS. 


| 


lt 
l 


| 
U 
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Castings > very fine limits can be supplied in quantity to any specification of 
Zinc a1 iminium Alloy. 
Consic savings in machining costs can be effected where pressure die 
casting 1 suitable design are required in large quantities. We are fully 
equipy design and manufacture dies and produce castings for quantity 
suppl) npetitive prices. 


West Yorkshir 


SAYNER LANE, LEEDS 10 
Telephone: Leeds 29466 


oundries Ltd. 


ondon Office : 
HANOVER HOUSE, HANOVER SQ., W.! 
Telephone : MAYfair 8561 


. hl, 
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NOW ! 
BY ANY PROCESS! 








H 







For dust-free trans- 


portation of hot and 


heavy wearing 


een 


YL Ad 4 


; materials with 
| UL eae A La 


U S- venus PENCIL Co. tLTb: 


a ees 


7 se 2 


minimum wear 


and maintenance 






—- 
Strong... 


Venus Pencil leads are pressure- 
proofed* for maximum strength 


SMOOTH... 


made by a special colloidal process* 
which removes all impurities 


ACCURAING ... 


exactly graded in 17 different 
Cas degrees of hardness 


*Exclusive Venus Patents 


VE 


ne Sed 















ND - 


IDEAL FOR 
HOT SINTER 
COAL, GRAIN 





7 
MADE dy ENGLA 
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CHEMICALS Durable non-crumbling 
CEMENT points; strong and smooth in 
| ETC. action give lines uniform in 
| weight and tone. Opaque lines 
for sharp, clear reproduction. 
: No smudges. No “ ghosts ’”’ 
| from erasure. There's the = 
PREFERRED IN FENCE 


right degree for your favourite 
paper. The result: sharper 


CRACKLE 
FINISH 


THESE PLANTS: 


ELECTRICITY 


prints — by any process ! 






ee 
GAS AND COKE 


COLLIERY, IRON 
STEEL, GRAIN 


DRAWING 
PENCILS 


~ aay ee 





Use Venus 
Soft | Eraser 


New technical Brochure available 


: Bi VENUS PENCIL CO. LIMIT! 
iL: LOWER CLAPTON ROAD, LOND 


€.5 
—— 

















ENGINEERING May 18, 1956 [SUPPLEMENT] ind 









We have built up very substantial 
and comprehensive productive and 
design resources at Stourbridge. 


Among a wide variety of fabrica- 









tions currently in production for 
23-ton Main Body, Oil Distillation 


ei 


Unit 


many industries, we are making 
























ships’ davits, gearcases and bed- 
plates, machine tool bodies and 
frames, transformer and condenser 
shells, main components for earth- 
if, | moving equipment, and rolled and 
| welded pipework. 

If you have a fabrication problem 


in these or other fields, our long ex- 





. perience and technical knowledge 

x : well qualify us to advise and assist 

2 you; and we cordially invite your 10-ton Broaching Machine Body 
4 enquiries at an early stage. 


Weldall & Assembly 


LIMITED 
STOURBRIDGE * WORCS 





London Office; 


10, Norfolk Street, Strand, W.C.2. 
Tel: COVent Garden 0315 


Manchester Office : 


466, Royal Exchange, Manchester 2 
Tel; Deansgate 5131 


15-ton Electrical Transforme: Tank 
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HOLLOW BORED SHAFTS 


Peeeceecoee2oeroee4 


eeecee ee eee e eee ee oeeeooeeond 





Aaa sessswes Ss 


all on our own 


We are the only people to commercialise deep hole drilling. 
By this method we produce hollow bored shafts, the chief 
advantages of which are as follows :— 

PRICES ARE KEEN particularly where small quantities or 
special sizes are required, or where the bore diameter is 
less than half the outside diameter. 

SPECIAL PROBLEMS can be dealt with by the hollow boring 
method that cannot be dealt with practicably by any other 
process. We can for instance drill different diameter bores 
within one shaft, profiled if necessary to any shape re- 
quired. If you want quick delivery of hollow bored shafts— 
whether in stock sizes and shapes or to your own specifi- 
cations—it’s worth getting to know more about Keeton’s. 
We bore any diameter hole from }” to 6” in lengths up to 
4’ in the smaller bores and up to 18’ in the larger bores. 
Send for free leaflet. 











KEETON SONS & CO. LTD. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


ROYDS FOUNDRY AND ENGINEERING WORKS, SHEFFIELD, 34 





CRC IKB 






[SUPPLEMENT] May 18, 1956 ENGINEERING 

















| 
| 
| 


lll 


S. AMERICA 























! 








10 TONS AT 59 FEET RADIUS 





























| LIMITED} 




















STOTHERT € PITT LTD 


D 
ENGINEERS © BATH * ENGLAN 
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The manufacturer with a production problem has 
a simple recourse . . . contact Carron. Innumerable 
firms who have not the resources or equipment to 
produce certain specific components for their 
products find that Carron can usually supply the 
missing part. For this huge company with its 130 
acres of foundries, forging shops, machine shops, 


enamelling plant and sheet metal fabrication offers 


a complete service. Why not get in touch with 


ee ee 8 ee 


Carron now? You may well save valuable time 


++. and money, 


= - * 


came to light at 








E2B 








= ENGINEERING DEPARTMENT 
sal 
) READY TO SERVE YOU 
D 
‘ CARRON COMPANY 
CARRON FALKIRK + STIRLINGSHIRE 
(Se. 
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Experience 


















inspires 


this work 


This C.E.A. sidings layout fans out from the B.R. 
entrance turnout to four marshalling sidings. These 
narrow to two tracks where a bridge is crossed and 
a diamond crossing is incorporated in the layout to 
allow maximum layout capacity. The layout opens 


again to three tracks, one of which feeds the wagon 


Tt - a ane meee ee 


tippler; a second track incorporates a diamond 
crossing to service a double track into the loco 
shed within which the rails are sunk flush with 
the surface of a concrete floor. This layout is 
a typical example of Summerson resources 


and 120 years experience in designing, 





manufacturing and laying 


railway sidings. 


















always consult 


SUMMERSONS 


first, for sidings 


THOMAS SUMMERSON & SONS LTD., MOWDEN HALL, DARLINGTON, co. DURHAM. 


Telephone: Darlington 5226, London, 5a Deans Yard S.W.1. Telephone Abbey 1365)6 


. lll, | 
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DELIVERING TO 
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To obtain a firm cake with low moisture content 

a steady even pressure is required from a pump 
delivering fluid or slurry to a filter press. A pulsating 
flow will destroy the structure of the cake, resulting in 


f an uneconomic operation. The inherent low velocity of 
the Mono Pump, with its steady performance against 


varying pressures, enables it to be ideally applied to 


filter duties. 


press Further, it has the additional 
te advantages of self-priming, high suction power and 


ability to handle slurries or solids suspended in liquid. 


The 








| 








MONO PUMPS LIMITED. 


MONO HOUSE, 1 SEKFORDE STREET, 
' Telephone: Clerkenwell 8911 


Cables: Monopumps, London Code: A.B.C. 7th Edition 
and at Birmingham, Dublin, Glasgow, Manchester, Newcastle, Wakefield. 


LONDON, 





MP 231/4617 


ae 











E.C.1 
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IT’S ASTONISHING how many different versions we have 
produced of the apparently simple plate valve. Each new 
version is designed to overcome a particular problem. 
Seventy years of continuous research and experience place 
us in a unique position to tackle valve problems with 
confidence. We can produce automatic plate valves for all 
kinds of reciprocating air and gas compressors, quickly and 
in quantity—but above all, accurately. 


cas 
The SEFEPLBUNG YEGIS 
COMPANY _ LIMITED 
117/125 BRIDGE STREET, BIRKENHEAD, CHESHIRE 


Telephone: Birkenhead 1356 


< ! 
Your valve problems are our business: 
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Ln last Iren,dteel Mey x bronze 


Our very long experience in Wheel Making has 


enabled us to build up a splendid variety of 
patterns for straight, helical, bevel, skew and 
worm teeth. Castings from our own or 
Customer's patterns in iron up to 10 tons, 
and bronze or non-ferrous up to two 


tons. Breakdown work a speciality. 


For enduring and efficient service insist 
on “‘ The Lancaster ’’ Steam Traps 
for all purposes and pressures. 
Over 70 years experience 
at your disposal. 


LANCASTER: TONGE 
LIMITED 


PENOLETON-MANCHESTER-ENGLAND 


re LEPHOWE: PENDLETON 1484/S/6- TELE 


RAM 
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Low heat storage 
furnace linings 


High temperature 
mouldable and 
castable 

materials 


Bricks that 
resist spalling 


Things about 
which it can pay 
you handsomely 
to consult... 





GAN 


efractories 


MO 





HIGH DUTY AND INSULATING BRICKS — CASTABLES AND 
MOULDABLES — TUBES AND HOLLOW WARE 


For further information please write to -— 
MORGAN REFRACTORIES LTD., NESTON, WIRRAL, CHESHIRE. TEL: NESTON 1406 NE 109 


li 
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tell me 
: this... 


‘What is Ferobestos ? *’ 


Ferobestos plastics are non-metallic asbestos based materials | 
impregnated with resins and moulded into a hard insoluble, 
infusible substance. It is an engineering material in its own 


right. 


| 
“What advantages has Ferobestos | 
over other materials ? " | 











Ferobestos has outstanding basic advantages :— 
High strength in proportion to weight 
High temperature resistance 

Low moisture absorption 


Good electrical resistance 


Good chemical resistance | 
| 
High wear resistance | 


KK KA KX 


High dimensional stability 


‘How is Ferobestos supplied ? * 
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Every part 
an 


integral one 


















As specialists in the manufacture 
of all types of springs, pressings, 
clips, and “ Metpaks” Shock 
Absorbers, Brayhead put quality 
above all, and at the right price 
No matter how small the 
components may be, each one 

is designed and made to meet 
the exacting standards of the 
leading industrialists who use them, 


BRAYHEAD 
(ASCOT) LTD. 


FULL VIEW WORKS - KENNEL RIDE ° ASCOT ° BERKS 
Telephone: Winkfield Row 427/8/9 - Telegrams: Brayhead Ascot 





BIL 








Ferobestos plastics are usually supplied in sheets, rods and 
tubes, but they can also be moulded to your requirements 
where contour permits and where quantity justifies the cost 
of mould tools. All forms of machining are carried out for 
you where necessary. 










» “S\) “How are other engineers using Ferobestos ? * 


Engineers in all branches of industry have solved construc- 
o> (fa- 3) tional problems with Ferobestos Plastics. 
an : Here are just a few of its applications :— 


, i a Bushes - Coupling Discs - Guides - Mounting Pads | 
Gears - Rollers - Piston Rings - Wearing Slippers 
Bearings Compressor Blades Thrust Washers 


‘What sort of service is behind Ferobestos ? *’ 


J. W. Roberts Limited, who specialise in engineering and 
structural applications of asbestos, have set up a new depart- 
ment, entirely devoted to the development of Ferobestos 
Technical Plastics. This ensures a prompt, efficient service to 
engineers and designers. 








Branch Sales Offices: London, 
Birmingham, Glasgow, Leeds, 
J. W. ROBERTS LIMITED, 
Ferobestos Department Chorley * New Road * Lostock Bolton * Tel: Horwich 840 | 
4 Member ofthe Turner & Newall Organisation | 


ait 





BIBBY COUPLINGS 





THE WELLMAN BIBBY CO. LTD. 


PARNELL HOUSE, WILTON ROAD, LONDON, s.W.! 






| 


Telegrams : COUPLINGS, SOWEST, LONDON 
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See GATE VALVE SUITE 


DIAPHRAGM | HIGH PRECISION : LOW PRICE 


GAUGES 


Pressure Gauges in 
non-corrodible 
moulded plastic 
cases for the chem- 
ical and __ allied 
industries. 





1070 (Gunmetal) 1070/125 (Gunmetal) 
Up to 200 9 — a body, non- Up to 125 Ibs. steam. Hydraulic and 
rising spindle, solid wedge. Sizes {” — 4”. oil working pressures up to 200 Ibs. P.S.1. 
BUDENBERG GAUGE COMPANY LIMITED Nonthock. Sizes #"—4". 


BROADHEATH NR. MANCHESTER 
84 High Holborn, London, W.C.| 62 Robertson Street, Glasgow, C.2 








1070HP (Forged Brass) 1071 (Gunmetal) 
Up to 300 Ibs. water. Double action, quick Up to 150 Ibs. steam. Flanged ends to 
life, solid wedge. Sizes 4” — 14”. B.S.T.E. Round body, non-rising spindle, 
solid wedge. #”—3”. 4” size with bolted 
cover. 


Peglers can supply a very wide 
range of types and sizes of 


gunmetal valves in general 





commercial use at a price made 








Tested and recommended by the possible only by continuous large 





Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/FIR scale production. 
for export to tropical countries 
The Fullway Gate type group, 
050 for example, includes valves for 
TITE—the modern scientific sealing which has been proved by rigoroustest: | 1677 (Gunmetal) 
to be the perfect jointing for smooth surface and screw unions. OSOTITE |s Handy lever—full operation by a quarter most purposes—all fully tested. 


turn. Sizes #”—2". 


* simply applied liquid compound, impervious to heat, petrol, oil, grease, water 


Steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR or 
WATER-TIGHT JOINT. 


O t O * Worth noting —“ Peglers 
for all gunmetal valves and 
cocks on air, water, oil and 


A Sticke marae 


a 


Yeglers 


Limited 


PRODUCT | Please write for catalogue. [he name 1s the guarantee 





Write for full details ond prices to: 


SLICK BRANDS LTD 


STAFFORD ROAD, WADDON CROYDON, ENGLAND 
sci tae tek delet) 








BELMONT WORKS + DONCASTER 
London Office and Warehouse : 
'PRESTEX HOUSE «* MARSHALSEA ROAD °* S.E.1 












BRA SOUP? NE LON 


hile. 
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ESTABLISHED 


184] 
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for 


SPECIALISED 
CASTINGS 


' 
~ 
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oe 
Cy 


Ilustrated:—a motor driven vacuum drier, 7’ 92” 
dia, x 2’ 6” deep ; steam heated by coils cast in 
the body and base. 











In the making of plant and equipment in cast iron and fabricated steel, Widnes 
Foundry and Engineering Co. Ltd. have served industry for over a hundred years. 


WIDNES FOURDRY 
& ENGINEERING Ce kL’ 


LUGSDALE ROAD - WIDNES - LANCS 
TELEPHONE: WIDNES 2251/4 - TELEGRAMS: FOUNDRY - WIDNES 





w/39. 
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Ferranti Top Quality 
Distribution Transformers 


Ferranti Ltd. offer a complete range of Distribution Trans- 

formers up to 1000 kVA including types to B.E. Specification 

T.I (1954), for delivery from stock. 

A quick delivery service is available for transformers built to 
al customers’ special requirements. 


LE 


FERRANTI 





POLE-MOUNTING TYPE 

















Cnc anon acme A 








SUB-STATION TYPE 


FERRANTI LTD - HOLLINWOOD LANCS 





jon Office Sy ee ROMS BG - 36 KINGSWAY week 2 BURIED TYPE 





tTi79/2 


FOR FASTER FORGING 








FOR AGRICULTURAL MACHINERY 





ey pti; The great increase in the mechanisation of manu- 
LY yy a of y facture of agricultural machinery has demanded high 





speed production of forging components, and 
MASSEY Forging and Drop Forg- 
ing Plant is used extensively in this 
field of engineering industry. The 
photograph shows a Massey Friction 
Drop Hammer installed at 
Garringtons Ltd., Darlaston, and is 
one of many used for forging parts 
for the famous Ferguson Tractor. 


Full details of Massey Forging 
and Drop Forging Plant will be for- 
warded upon request. 


Massey designs include: 

Steam and Compressed Air Hammers, Pneumatic Power Hammers, Spring Power 
Hammers, Friction Drop Hammers, Double-acting Steam and Compressed Air Drop 
Hammers, Forging Presses, Trimming Presses, Tyre Fixing Rolls. 


Visit us ‘at}Stand 'No.J33}atithe}internationalJMachine Tool Exhibition, 1956, June'22 —July 6, Olympia, London 


~ B+S. MASSEY E> OPENSHAW MANCHESTER ENGLAND 


WORD > GReaALeS T 


1 ORraph by coup 
Messy tes 
ions 


& 





Sea Se 
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ALSO MAKERS OF 
Railway Wagons BU TTERLEWZ BUILT 


Mine Cars and Pit Tubs Besides building many examples of constructional 
steelwork both in this country and abroad we at 
Butterley have also built up quite a reputation for 
skill and knowledge in the constructional steelwork 
field. Our service to industry covers every stage from 
Sheet Metal Machinery design, through to fabrication and erection on site. 
We widely employ welded methods and our shops 
are well-equipped to undertake the largest and 
Tri-Pedal Iron Paving heaviest work of this nature. 


Overhead Electric 
Travelling Cranes 


Railway and road bridges 


Wrought iron 





= 


A typical example of Butterley Constructional St. Pancras Station Roof made throughout of 





In recent years, ©€Xp 





Steelwork for an engineering works. Butterley wrought iron and erected by Butterley perfect welded stru 
in 1867 been highly succ 
THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY 
Telephone: RIPLEY 4I! (9 lines) 
LONDON OFFICE: 9 UPPER BELGRAVE ST., S.W.! 





CONSTRUCTIONAL Telephone: SLOane 8!72/3 
STEELWORK 
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SPORTING & FOUNDRY LIFE 











These fragments torn from the frieze of our boardroom show castings which we are in 
the habit of making after we have taken the precaution of protecting our shooting 
boots with asbestos spats. Not that we let a lot of hot valuable metal fly about, nor 
much else in this district for that matter. After a week-end when partridges develop 
legs like a billiard table through having to walk, we come into work and straighten 
out our hammerless ejectors under our ejectorless hammers. Then we cast one and a 
half thousand tons of metal, most of it West Coast Hematite iron, but a customer has 


only to raise his trigger finger and say “I want my casting in grey iron” or “Special 











iron to this analysis, please” and all the machinery to oblige him is set in motion. What 


could be fairer ? And what could be better than a Distington casting ? 


DISTINGTON ENGINEERING COMPANY LIMITED 
WORKINGTON CUMBERLAND ENGLAND 


CASTINGS IN WEST COAST HEMATITE, GREY, AND SPECIAL IRONS 





We machine castings of 
course. Our modern etc. 
etc. machine shops are 
well equipped with the 
most up-to-date etc. etc. is 
machine tools—you know Sag £ oto ge / 7 

the formula. We see (left) / [}/5 / //\ [,/ DN 
our Irish Setter, Sand 
Slinger Champion II 
watching another setter 
setting up a job on one of 
our plano-milling mach- 
ines. 





CA? 








Se 
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International photo contest 














To obtain photographs of ARPIC AIR 
COMPRESSORS at work in interesting 
surroundings, Arpic Engineering invite 
entries to the * ARPIC ’ International 
Photo-Contest. 


Built for heavy duty and reliability in all 
climates, whether hot or cold, dry or humid, 
ARPIC COMPRESSORS are giving sturdy 
service in more than 40 different countries, 
Arpic Engineering make a range of Portable 
and Stationary Air Compressors—petrol or 
diesel driven—from 75 to 600 c.f.m. 


THIS IS THE TYPEOF PHOTOGRAPH WE WANT-— 


showing the Arpic Compressor ai work in any nteresting surroundings, 





oa 
| ‘ARPIC’ INTERNATIONAL PHOTO-CONTEST 


1. Everyone attracted by this contest is cordially invited to participate. The type I RIZES 


of pictures required are those showing Arpic Air Compressors in interesting 
surroundings. The top illustration showing an Arpic Compressor at work in 
front of the Parthenon in Athens, is an ideal example of the type of picture 
required COLOUR BLACK & WHITE 
} 2. We will accept up to 4 black and white pictures, and 4 colour transparencies U.S. dollars U.S. dollars 
per entry f 
| Black and white photographs on white glossy paper suitable for reproduction. Ist] Prize > = 600 Ist Prize - 500 
Minimum size 18 x 24 cm. (8 in. x 10 in.) 2nd | - 400 2nd ,, - 300 


Colour transparencies of minimum size 24 x 36 mm. (1 in. x 1} in.). However, 


preference will be given to the larger 10 x 12 cm. (4 in. x 5 in.), Ektachrome 3rd _” - 200 3rd ” - 150 
or similar. The acceptance of smaller types will be influenced by the possi- Gh « - 150) 4th ,, - 100 
bilities of photo-mechanical reproduction Sth: ,, é 75 ges ° 50 
3. On the back of the picture, or enclosed with each transparency, give the sua’ best 25 
tollowing details Locality, date when the picture was taken, working conditions, Five next] best 30 Five next 


and any other interesting detail, together with the name and address of the 

entrant 

4. The closing date of the Contest is June 30th, 1956 

5. All pictures should be sent to Arpic Engineering S.A. (Dept. EN), Wilrijk, 

Antwerp, Belgium, marked * Arpic International Photo-Contest.’ 

6. The copyright of all prize winning pictures will become the property of 

Arpic Engineering, and all entries should carry on the back the entrants’ 

agreement to this effect 

7. Pictures not selected will be returned to the owners. 

8. An international panel of judges will select the pictures, and the decision 
{ of this pane! is final 








9. Prize winners will be notified by mail and the results of the competition VF ’ 
4 together with names of the judging panel will be published in the trade press 7 
* 10. After selection of the prize winning entries, any remaining pictures which , 
y are of interest and value will be purchased at the following rates a eS 
Colour pictures U.S. Dollars 15 piece 


Black and white pictures U.S. Dollars 10 piece 
ill. Members of the Arpic organisation are not allowed to compete 


al 


ARPIC ENGINEERING LTD =“ COMPRESSOR! 


Queenslie Estate, Glasgow, £.3, Scotland | Chausse de Boom, Wilrijk, Antwerp, Belgiu 
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AIR COMPRESSORS | 





Motor and compressor unit 


are mounted on a singk 
Nsuring perfect alignme 
at all times The u 

Oller bearings reduce 
{ minimum. and econ 
by the low initial COSI 


power consumption and 


mMamtenance 


Installation is simplified 


integral base design 
eliminates the necessit 
separate driving motors 
1S. belts, pulleys 
lety Puards 


= 
r\ AAAS 
Oy ASS 


SINGLE-STAGE 
1 to 10 B.H.P. 
4.5 to 55.8 C.F.M. 





} Pressures up to ™ r" 
175 P.S.1. F 


TWO-STAGE 
| to 10 B.H.P. 
3.5 to 36.7 C.F.M. 


Pressures up to 


350 P.S.1. 


WORTHINGTON SIMPSON NEWARK NOTTS 





. hl 
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a 


— 
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Voodon- ROOT 


GENERAL PURPOSE 
MAGNETIC COUNTERS 





AVAILABLE FOR EITHER A.C. 

OR D.C. POWER SUPPLY AND 

FOR SPECIFIED VOLTAGES 
UP TO 250 VOLTS 


Visit our Stand C 740 
BIF Castle Bromwich or 


Pleasejwrite for illustrated Folder EN 
giving details of full range. 


REPRESENTATIVE WILL CALL ON REQUEST 


COUNTERS 
FOR ALL PURPOSES 


Voodion-ROOT., 


DUNDES: 


She? hleithte Thal CUI Ss , 


HEAD OFFICE and EXPORT SALES DUNDEE 
Tel: Dundee 852/18 


UNITED KINGDOM SALES OFFICE, 20 Purley Way, 
Croydon, Surrey. Tel: Thornton Heath 3477-8 


CONTRACTORS 


TO APPLEBY 
FRODINGHAM 
STEEL C° 


CONSETT 
IRON C° LT 


DORMAN 
LONG & COLT 
SOUTH 
DURHAM 


STEEL & IRON 
ce Lr 


TATTERSALL 


Refractory Contractors 


137, Southfield Rd., MIDDLESBROUGH 



































Wrought 
Iron 

puts 
Safety 

in the 


Forefront 


Unlike this obvious source of 
menace, many modern dangers are 
unseen. Hundreds of lives may 
hang on the ability of cable chains, 
couplings, cage and lifting gear and 
similar equipment to withstand in- 
cessant strain. That is why Wrought 
Iron should always be specified for 
such equipment wherever human 
safety is at stake. 

Wrought Iron stands alone in its 
resistance to shock and over-strain, 
to rust and corrosion. Moreover, the 
very nature of Wrought Iron makes 


The Midland 


MIDLAND 


IRON WORKS 
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it highly suitable for welding. It is, 
therefore, in the long run—especi- 
ally under exposed or wet conditions 
— both safer and more economical 
than mild steel for many purposes. 
At the Midland Iron Works we pro- 
duce Wrought Iron in strips and 
bars, in a variety of sections, for a 
multiplicity of uses. We will gladly 
send you a free copy of our Section 
Book, and our technical representa- 
tive is at your service for consul- 
tation on any Wreught Iron 
application. 


Iron Co. Ltd 


Here is an example of the ductility of 
Wrought Iron. A soft, malleable iron that 
can be forged and hammered at high 
temperatures, it is essentially fibrous in its 
structure. This characteristic enables it to 
recover from sudden shock and, when 
overstrained, to give warning of im- 
pending failure by visible elongation- 


ROTHERHAM 








ooo gow cams Sopely- warts UAougkh Sion fora hoot of purporte 


Water 
Treatment 


® 
FILTRATION 


CLARIFICATION 
SOFTENING 


BOILER FEED 
CONDITIONING, Etc. 


WATER TREATMENT SPECIALISTS—LONDON, S.W.15 





Phone: FUTney 444] 





Telegrams: Unifilters, Put, London. 















ano INDICATORS 


@ SAVE FUEL 


@ SHOW TRUE BOILER 
OUTPUT 


@ MAY ALSO BE USED AS 
A PORTABLE TEST METER 







Write for illustrated booklet. 


CURNON encinecsis 


rae Vili) ee) CHORLTON, "A" 
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ECONOMICAL 
AND HIGH SPEED 
PRODUCTION OF STEEL PIPE 
FITTINGS... 


ANSWER 






A. I. 
Automatic 


Flash Butt Welding 


GIVING HIGH STRENGTH FACTOR WITH 
ACCURATE FINISHED LIMITS 


4in. TEE WELDED IN 25 SECONDS. CURRENT 
CONSUMPTION 2 UNITS FOR 3 WELDS 


Photographs by courtesy of Stewarts and Lloyds Ltd- 





Consult us on your own problems 


Al. ELECTRIC WELDING MACHINES LTD. 
ROSE STREET, INVERNESS 
Telephone: 62. Telegrams: AIWELDS, INVERNESS 
LONDON OFFICE: 68 Victoria St., $.W.I 
Telephone: ViCtoria 4101 
Telegrams AIWELDS, SOWEST, LONDON 
ALSO AT 
Telephone Northern 1266) 
Telephone Douglas 6608 /9) 





BIRMINGHAM 
GLASGOW 


— 


a 


AERIAL ROPEWAYS: 
RAILWAY POINTS AND 
CROSSINGS: TRACK 
ACCESSORIES- SIDINGS 
LAID & MAINTAINED: 


























Telegroms : “Rai < ., (Engineers) LTD.- WIDNES, LANCASHIRE 
,,- VIDNES”. = Telephone : WIDNES 2425 (Three lines) 
LL TT 





foremost in design ... 
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> ff 
Advantages : 
HIGH THERMAL EFFICIENCY 
USE OF ANY ETERMINED FUEL 
LOWER MAINTENANCE COST 


S FLOOR SPACE NEEDED 
GREA T FLEXIBILITY OF OUTPUT 








supreme in performance 


53 HAYMARKET 
Works - Trafford Park 


LONDON .- S.W.1 
Manchester - 17 


JAMES WILEY & SONS LTD 


BOLTS & NUTS 
OF QUALITY 


BRIGHT NUTS 


S. STAFFS. 


—— 


DARLASTON 





— 
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CYCLONES 
BEDPLATES 
ANGLE & FLAT BAR RINGS 


THAMES R®° BARKING, ESSEX 


TELEPHONe : RIPpleway 3011-2 













WELDED STEEL PLATEWORK | | 





STONE 
BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 


Makers 


Stalybridge 
Tel. No. Stalybridge 2201/2 
Tel. Address ‘Broadbent Stalybridge’ 

















. j 
° 
LOCOMOTIVES 


Designers and Builders 
of Steam, Diesel 

and Diesel-electric 
Locomotives 


HUDSWELL, CLARKE 


& COMPANY LIMITED 
Railway Foundry, Leeds 


LONDON OFFICE: 
120/122 Victoria Street, S.W.1 


TELEPHONE: 
Victoria 0786 


DAWSON & DOWNIE’S PUMPS 


OIL RERNERY PUMPS 
PIPE LINE PUMPS 


STEAM & POWER DRIVEN 


PUMPS FOR MARINE DUTIES 
AND LAND INSTALLATIONS 


HYDRAULIC PUMPS 
CONDENSERS, ETC. 


DAWSON & DOWNIE 


oe 


| 
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On every sob in every clime 
ITS FOR VERSATILITY 






LOBITO 


For their extensive new workshops at Lobito, Messrs. Hull, Blyth (Angola) Ltd. selected a 
Crowthorn 104 inch centre lathe. The workshops, which are claimed to offer the finest facilities on 
the West Coast of Africa for the servicing of motor cars and tractors, also handle a quantity of 
general marine engineering work. 

Messrs. Hull, Blyth (Angola) Ltd., state that they specified a Crowthorn Lathe “* as the most 
suitable type for the varied duties it would have to perform.” 

Wherever accuracy and dependability are called for, versatile Crowthorn Lathes are giving complete 
satisfaction, for these qualities have made them famous the world over. 


Manufacturers of 74 in., 10} in., 12 in., 15 in., and 18 in. 
Centre Lathes, 30 in. and 36 in. swing Boring and 
Facing Lathes, Combination Turret Lathes, Shaping 






















Machines. ae % INTERNATIONAL 
STAND 28 = MACHINE TOOL | 
Ground Floor, NS EXHIBITION 1956 | 
SS 
< June 22-July 6 
Grand Hall e > ps ag 
C ROW HOR! i CROWTHORN ENGINEERING COMPANY LTD, 
REDDISH STOCKPORT ENGLAND 
Phone: STOCKPORT 2067/8 Grams: CROWTOOL REDDISH 
HIGH CLASS MACHINE TOOL MAKERS 





CL79 


HIGH EFFICIENCY TOTALLY ENCLOSED 


POWER PUMPS 


DAWSON’S | PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


CARGO OIL PUMPS 
GENERAI SERVICE 
AND AIR 


Telegrams: PUMPS, CLYDEBANK 
Telephone : Riiad CLYDEBANE 








RIO. as 
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"MANPOWER CHART 








DONALD ae 


JOH MACDONALD 6 rural aR 











WEIGHBRIDGES AND 
WEIGHING MACHINES 


Do not disturb | NEW DESIGNS 


at 
Can two hands do the work of four — or six — or more? Does increased production 
necessarily require more man-power? | COMPETITIVE 


Can life be made more attractive and easy for my present operators? PRICES 
These are questions often asked by harassed production executives in practically 
every industry, and the lucky ones find the answers they want in Enots several 


a 
booklets explaining in fullest detail the advantages of controlled air power in the | 
factory. BE. & A, ASHWORTH LTD 











Automate with Enots and British Bellows Pneumatic Equipment NOW! Our tech- Crown Engineering Works 
nical representatives are ready to advise you on your particular problems — and 

without the slightest obligation of course. eraae temo 
Two short films ‘Production Miracles’’ and ‘Operation Push Button’’ produced: by the See ee Ss 





Bellows Corporation of Akron, Ohio, U.S.A., and illustrating the application of pneumatic 
devices as aids to increased production and efficiency, are available for exhibition on 
application to Benton and Stone Limited. 


Tre BREFPEISH BELLOWS 


PNEUMATIC EQUIPMENT 


BENTON & STONE LTD., ASTON BROOK ST., BIRMINGHAM 6, ENGLAND 
See our exhibits at the INTERNATIONAL MACHINE TOOL EXHIBITION OLYMPIA 22nd June -6th Jul 

on Stand 501, Empire Hall Gallery, We are also exhibiting at the PRODUCTION EXHIBITION at 
OLYMPIA on the 23rd May to the 3lst May on Stand 302, Grand Hall, Ground Floor. 


























for-Replacements 
ASK FOR 


PRICES 












La st , Lo nger 
f , WIGGLES WORTHS 
| € the originators and 
largest makers of 


FRANK WIGGLESWORTH & CO 


od Bric V-belt drives in 
| this country. 








—— = =" 














es 





moving 
with Ferodo Friction Linings 


However heavy your particular type of 
industry may be, you'll find Ferodo Linings 
safer, tougher, more hard wearing. Once 
fitted, they won't need renewing for a very 
long time to come. 

You'll find too, that your overheads will 

be considerably reduced, with non-productive 
maintenance periods occurring much less often. 
In fact, all the world over, business 

keeps moving more profitably with Ferodo 
Friction Linings! 


FERODO LIMITED 


Friction Linings 
FOR INDUSTRIAL CLUTCHES 
AND BRAKES 


CHAPEL-EN-LE-FRITH 


A Member of the Turuer & Newall Organisation 


a 
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Condenser Shell. 17 ft. 04 in. long 
| by 10 ft. 9 in. high by 8 ft. 3in. bore. 


It its a Welding job 


‘Send it to BOOTH 


BOLTON 


JOHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORES, BOLTON ~- Telephone 11% 
LONDON : 26 VICTORIA STREET WESTMINSTER, S.W.1 Telephone : ABBey 7142 





FIT AULD’S PATENT 
REDUCING VALVES 
for all duties on Steam, 
Air or Water Services 





AULD’S PATENT 
Full Bore Safety Valve 
enables full area of seat 

to be utilised for 
discharge. 


Class “A” 
"be nye 








We also manufacture 
SURPLUS VALVES, COMBINED SURPLUS AND 
REDUCING VALVES, STOP VALVES, STEAM 
TRAPS, DE-SUPERHEATERS, COMBINED 
REDUCING AND DE-SUPERHEATING UNITS 


DAVID AULD & SONS LTD. 
Whitevale Foundry, GLASGOW. | 


' Telephone No. Bridgeton 1242 Telegrams: “ Re:ucing, 
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DYSON 
TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


ENGINEERIN® 





R. A. DYSON & CO., LTD. 
LIVERPOOL 











| 
| 
} 
j 








..- if you turn it into steel! 
Shafting that has stopped turning... plant that has long 
been idle...are urgently needed as scrap. Turf them out and 


turn them into steel. Every single ton is worth its weight 





in steel. Every ton you send will help make more available. 
turn that SCRAP into CASH SCRIVEN MACHINE TOOLS LTD. 


York Street Ironworks, Leeds 9 Tel.: 3241/-2 
32, Victoria Street, London, S.W.! Tel.: Abbe 2966 





«+ ASK FOR THE SCRAP MANAGER e « 











at any of these addresses ° 
* BIRMINGHAM MIDDLESBRO’ LONDON e 
© Adderley Park Midland Bank Thames Road, e »B-O-S-S> 
Works, Bordesley Chambers. Silvertown, e 
Green Road. Middlesbro’ 3481. Albert Dock 2841. 
© Victoria 2954 ak Sone BRITON FERRY e@ sp ECI ALTI ES 
© WISHAW HAVEN pa Wharf, e 
Castle Works. lam. 
° Clydesdale Works, ‘Nfilford Haven 16. Briton Ferry 3166.  @ Pressure Gauges Calorifiers 
Wishaw 26. INVERKEITHING PRESTON e 4 a Water Gauges Injectors 
‘ MANCHESTER The Bay. New Diversion Quay, 2 5 H E 5 é , E L 9 Safety Valves Steam Traps 
iambers, 26 Inverkeithing 460. je Docks. * Air Fittin Lubricators 
. © een BARROW FEATS (esx) * ALBION W ORKS Reducing Valves Separators 
x amsden lOCK. i, . 
® BRISTOL yetay Fy coa—e7 : Telephone: 26311 (22 lines) ‘ Expansion Joints Float Valves 
Wharf Road, LIVERPOOL RINGWOOD Telegrams: “‘ Forward, Sheffield ” BRITISH STEAM 
Fishponds. 189/190 Regent Rd. Station Road. * SPECIALTIES LTD. 
@ Bristol $3253 Bootle 3885. Ringwood 700. e London Office : BEDFORD ST. ag 
eweeocecooceoeoee eC Cee Ee ee @ Brettenham House, Lancaster Place, Strand, W.C.2 Also at feo ot Landen, Leosepeal. Wetsten. 
$.23 
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We are equipped to undertake 


welcome enquiries for Bedplates, 
Baseplates, Gear Cases, Engine Frames, 
Tanks and Vessels, Heat Exchangers, 
Condensers, etc. 


pried cat 1008 = 


Northfield 


STAINLESS - MILD STEEL 
ALUMINIUM + ALLOYS 





Cable reel fabricated in 
Stainless Stee! 





F 
ABRICATION ENGINEERS TO ALL INDUSTRIES 


Sees 


NORTHFIELD INDUSTRIAL FABRICATIONS LTD. 


Park Works, Ossett Yorks. Phone: Ossett 587 Grams: ‘‘Plateweld Ossett’’ 








hls. 
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TANWAY @ CENTRALIZED LUBRICATION 


Centralized Lubrication encourages 
efficient running with a consequent all-round reduction 
in maintenance costs. Tanway G.P. is the system 
that cannot miss a point and ensures virtual elimination 
of bearing wear, greatly reduced lubricant 
consumption, absolute minimum maintenance 
costs, and reduced power consumption. 


Van Marie” 
CHARGING MACHINE 


Two Tanway GP412 manually-operated pumping 
units feeding 24 points on a “‘ Van Marle” Charging Machine 












Courtesy of Messrs. John Bedford & Sons Litd., Sheffield. 


TANW AY LIMITED, BARNBY DUN, DONCASTER, ENG. Te!.: Barnby Dun 256 








PERFORATED METALS. 


for all purposes 


MILD STEEL, STAINLESS STEEL, 
COPPER, BRONZE, BRASS, ETC. 


A MODERN 5-TON ELECTRIC CRAB 


Specialists in Rotary Screens, 
Elevators, Storage Bins, 
Conveyors, Washers for Sand 
and Gravel 








GEORGE RUSSELL & CO. LTD., MOTHERWELL | 


Se: - EEE } 





HAYLE CORNWALL 


THE 
SURE SHIELD 


Against corrosion 
in steam-raising plant 


| 
| 
it 
| 
| 
| 




















Applied like paint ‘‘ APEXIOR No. 1” which is les 
soluble than steel guards against corrosion in boilers and 
steam-raising plant. Generally ‘‘ APEXIOR ” has been 
the standard remedy for 50 years and is still supreme 
Withstands hot-wet temperatures up to 1000°F. (For cold 
wet temperatures below 125°F. use ‘‘ APEXIOR No. 3”) 


Jae 2 Phy & ie eee ni 
PREVENTS CORROSION - REDUCES SCALE REGISTERED 
SIMPLIFIES SCALE REMOVAL - Low cosT ss 


HEAT TRANSMISSION INCREASED - DOES NOT 
TAINT THESTEAM - SIMPLE APPLICATION 





Write for the 33rd Edition of th 

booklet which gives full details 0! 

*“*APEXIOR No. 1’’ ance 
‘“*‘APEXIOR No. 3’’ 


- 
oo 
-_-= 
aaa ewe wae ewe 


, + UPON TYNE* 
PORTLAND ROAD, NEWCASTLE UPON 


CREWE HOUSE, CURZON STREET, LON 


__ 
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We are designers and manufacturers of a full range of high-class Power Transmission Appliances 





V_seLt 
DRIVES 


The choice of the Machine Tool 
Industry 


R. HUNT & CO. LTD. 


ATLAS WORKS - EARLS COLNE - ESSEX The photograph shows one of our 
drives mounted on a Denham Model 
Telephone: Earis Colne 202 SS8 heavy duty centre lathe. 














“CONVEYOR SPECIALISTS SINCE 1906 


TRITON =: for 
ABRASIVE 
ASPHALTS, 


PATENT BITUMENS 


PUMPS © «c‘ac 


BARCLAY. KELLETT & CO.,-LTD 
DFORD, YORKS 


~ Geo. ROBSON & Co. (CONVEYORS) LTD., Hodgson Street, SHEFFIELD 


Phone: SHEFFIELD 27463/4 














STEEL CASTINGS 


For over 40 years, many firms whose names are household 

words in their respective fields have continued to use N.S.F. 

castings. This in itself is justification for the claim that there 

are no better castings poured than those produced by N.S.F. 

The N.S.F. is not just a modern foundry supplying black 

castings, but offers all the facilities of a well equipped machine 
shop, capable of machining the most 
Intricate castings to precision limits on 
a production basis. 


ee 





-}-_National Steel Foundry. i 


* KIRKLAND WORKS, LEVEN, FIFE. PHONE LEVEN 693. Lonvon Orrice, ALEXANDRA HOUSE, KINGSWAY, W.C. y. 


. 
~ lle. 











tt 





—— 

















Made from the finest materials, the Halden 
range of drawing office furniture is designed to 
fulfil the most exacting requirements of all 
who look for accuracy and ease in use. These 
essentials along with sound construction and 
economy of space, are the prominent 
features of all the Halden range which 
includes drawing tables, cabinets, draw- 
ing boards, plan filing cabinets, trestles, 
and glass tracing tables. Large size 
boards are made to men: 
customer's own i 
specification 
























J. HALDEN & CO. LTD., 8 ALBERT SQUARE, MANCHESTER 2 
BRANCHES AT: LONDON, NEWCASTLE-ON-TYNE, BIRMINGHAM, GLASGOW, LEEDS AND BRISTOL 


Fiywheels and 
circular castings 
in cast iron 


Front Tractor Wheel 





In order to offer competitive 
prices we have specialized our 
production in Newcastle upon 
Tyne. Our foundry and machine 
shop equipment is most suitable 
for Repetition circular grey iron 
castings. Flywheels are produced 
from our own patterns, machined 
and balanced if desired. Present 
production covers a range from 6in. 
to 50in. diameter and from 20 to 
1,000 Ibs. in weight. 


All castings can be shot-blasted if 

required. Capacity available for 

any type of pattern making, 
casting and machining. 


ee 


(NEWCASTLE) LTD 
POTTERY LANE, NEWCASTLE UPON TYNE 1 


PHONE : 28291/2/3 TELEGRAMS: WHEELS, NEWCASTLE 


Ironfounders 
& Engineers 
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EMPIRE ENGINEERING (Co) 
(MANCHESTER) LTD, 


High Class Brassfinishers & General Engineers 
Makers of:— 
Mechanical Lubricator 





for 
Diesel Engines, Oil Engines, Steam 
Engines, Air Compressors, Conveyors, etc. 
mah aumeeg Lubricators 
or = 
Steam Engines and Air Lines. my 
Relief Valves 
for 
Compressed Air Units and Receivers, 
Steam Lines, etc. 
Steam Driers, Oil Separators, 
Hand Pumps. 
Empire Works, Clarendon Road, 
SALFORD, 5, Lancs. 


Grams : Appliances, Phone, Manchester 








wee 6S RE TEA ZARB Ea ST 





Tel : PENdleton 2339 


—s en 





JOHN FRASER & SON LTD. * 


FERRY STREET, MILLWALL, LONDON, E.i4 


Makers of 


PRESSURE 
VESSELS 
IMPREGNATORS and 
VULCANIZERS 


Telephone: EAST 1185 





Telegrams: PRESVESALS, PHONE LONDON 




















‘GREENWOOD’S STANDARD GEAR CUTTING CO. LID. 


COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 


Genera! Machine Castings made to customers’ Patterns. Low Prices for Planing, Boring, Turning, Sereweuttimt 
Send your enquiries to :— 


Telephone : Halifax 5217/8 Telegrams: “ Ges 


New Bond Street, Halifax. 












e 
The Nitriding Process for Case-hardening 
IN Special Steels by Nitrogen offers 
@ Surface hardness up to 1150 diamond number. 
°C. 
@ Retention of full hardness after heating 500" 
in and 
@ Maximum resistance to frictional wear and to plain 4 
notched fatigue. 
m. 
@ Improved resistance to corrosion by water and stea 





Particulars from:- 


NITRALLOY LIMITED 
ATLAS WORKS SHEFFIELD 


a 
; FIELD’ 
Telephone : Sheffield 26646. Telegrams: “NITRALL OY, SHEF 
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Clan feed WaltE 
means higher boiler efficiency 
and lower fuel costs / 

























cale on boiler heating surtaces 
heating and subsequent tube 
the majority of town water 
are heavy depositors of 





that deposits 5 

prime cause of Over 
8 @And, remember, 
well as sea water 


=f 





Illustrated is a “‘Spear- 


j 


” ; ~ 
supplies, 3 Evaporator takes all the harm seg” saw cutting copper 
sale, A Caird & or yielr a full supply of clean feed 


wt of sen water and pro’ 
Fe er nd maintenance 
a is boiler efficiency raised @ n red 
Net ot appreciably, but substantial fuel saving w 
soon ws wall plied to cope with feed water te 


taperesors con 0° mc details will gladly be supplied 
any requ 


on request. . 
CONDENSERS. FEED WATE 
EVAPORATORS Ai ATER FILTERS. EXHAUST 


wae Oi SEPARATERS.  O1L FWEL HEATERS 


Caird& Rayner 
177 COMMERCIAL ROAD, LONDON. E14 citeue 


tubes at the Yorkshire 
Copper Works, Leeds 


— 


Pi) 





a ne tren 


Hardening and tempering under scientific control gives AE 
the SPEARSEG Segmented Saw its characteristic proper- 
ties of toughness and the individual segments of 


INDUSTRIAL ““ Mermaid” Super High Speed Steel make it a really 
COUNTING economical proposition where speed and clean cut are 
INSTRUMENTS essential. The SPEARSEG saw can be resharpened 


oar many times before individual segments need be replaced. 
A 


MEASURING 


MACHINES Spearseg High Speed 
: SEGMENTAL SAWS Sev now to Depe. “EN” for your 


Os applic ee copy of the new “Spearseg’’ leaflet. 











Instrument Division, | Spear Jackson tra AETWA WORKS, SHEFFIELD 4, ENGLAND 
B.& F.CARTER& CO. LTD., BOLTON 13, ENGLAND Bicesmnote; 18 ssss 
Telephone : BOLTON 4344 (3 lines) Telegrams : Braiders, Bolton a Ea meet i Seen * eee alin as 

















ae ole 


ruse with =| 
ARorGAS -- 


L 15 TYPE CONTROLLER 


inlet Pressure 5 to 3,000 Ibs./sq. in. 


WE OFFER 


120 


YEARS OF EXPERIENCE 
IN THE DESIGN AND 


We specialise in this t f : —— ' sis oaeeie MANUFACTURE OF 
is type of equipment and can place y 
disposal research and development facilities VALVES AND COCKS 


A.1.D. APPROVED 
Contractors to M.O.S. and Admiralty 


Outlet Pressure Range } to 1,500 Ibs.’sq. in. 


Weight 3} Ibs, approximately 









HALE HAMILTON - 








CRéz 4 : ’ VALVES MADE TO INDIVIDUAI SPECIFICATIONS 
; 6 4 Robert Harlow & Son Limited , 


HALE, HAMILTON & CO.. LTD HEATON NORRIS STOCKPORT CHESHIRE ; 
“9 r Kt ” DT 7 r > 


Frays Mill Works, Cowley Road, Uxbridge ee 
Phone: UXBRIDGE 6525-6 











hl. Ee 














a 


ee 
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SHOT BLAST MACHINES 


for 


SHOT PEENING 
WORK HARDENING 





J.W. JACKMAN & CO., LTD., 


Vulcan Works, 
Blackfriars Road. MANCHESTER. 
Telegrams: Telephone : 
“Blast,” Phone, Manchester Deansgate 4648-9 





[SUPPLEMENT] May 18, 1956 ENGINEERING 









ENGINEERS’ STUups 
STUDDING 


CONDENSER FERRULES 
AND 


REPETITION TURNED Parts 








GEO. GALLOWAY & CO. LTD 
43 MIDDLESEX STREET, GLASGOW, 5S. 





Telegrams: “ TORPEDO,” Glasgow, 5.) 








COMPRESSORS 


for 


HIGH PRESSURES 


and 


SPECIAL GASES 


SEAGERS Lo. 


DARTFORD. 











Simple as... 


. building A, B, C bricks 
is the erection of a 
MECHANS Pressed Stee! Tank 











@ The tanks are composed of 
only three unit plates, types A, 
B and C. 


@ Capacity may be increased by 
extending floor area or depth. 








@ Joints are made oil or water- 
tight by the insertion of special 
plastic composition. 





@ Plates are bolted together and 
no riveting is required. 








@ The tanks are suitable for 
erection on concrete or masonry 
foundations or can be supplied 
with steel towers. 








MECHANS LIMITED SCOTSTOUN IRON WORKS, GLASGOW, W.4 











“One of our most satisfactory contracts 


Many business executives say the same when they sign up for - 
Sketchley Overall Service. They, and their employees, apprecialt 
the importance of uniform clothing in the factory or works, and & 
service which supplies, cleans and repairs garments, giving protection 
and ensuring hygiene. 


Sketchley 


@ Men’s boiler suit 


OVERALL SERVICE 


The Sketchley Overall Service, me 
weekly charge, provides new overe sy 
wide range of styles and colours 






















@ Men’s bib and brace 

®@ Men’s long coat 

®@ Women’s cotton overall 
Please write for full details to: 


SKETCHLEY LTD - Fox Grove * Old Basford * Nottingham * Phone) oe 


men and women, cleans them 
weekly, repairs them when re- 
quired, and replaces the over 
alls as they become worn out. 











P| 


GR 
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Ardleigh 
Governors 


FOR DIESEL ENGINES 
AND OTHER PRIME MOVERS 











Ardleigh Engineering Ltd 
LANGHAM NR. COLCHESTER ESSEX 


TELEPHONE COLCHESTER 3209 
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WHEN FEY cays $0 MUCH —& 
PRM CASTINGS ARE USED ... 


No vehicles make mo 
: re constant use of 
ome power than Public Transport. That’s 
mali Alen constant reliability is so vital, 
Lecihoct ninium castings are specified by 
ec or the hydraulic pump on their 
és Power-operated brakes, in use on 
neal -. of Midland Red Motor Services 
of the largest services in the country 
—_—— ——[— - 2 


_— Oe Eee 


This core, weighing less than 
two ounces, used in the pro- 
duction of these hydraulic- 
pump castings, symbolises the 
intricacy and fineness of this 
high quality production. 


GRAVITY DIECASTINGS 
MACHINED CASTINGS and ASSEMBLIES 
PBM have excellent facilities for supplying castings as 


fully machined and assembled components — we invite 
your enquiries. 


PERRY BARR METAL CO. LTD. 
AT BARR, BIRMINGHAM, 22A. Tel: Great Barr 1794-5-6 
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ae FOR 
= BURNERS,OVENS & FURNACES 
“—— 





THERMIC EQUIPMENT & ENGINEERING CO LTD 
SALMON STREET, PRESTON 





| GREY IRON ee ee boy 
| ee We if \ ar ‘ / 


J 


SPHEROIDAL GRAPHITE CAST IRON 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLFF 


CLYDE FOUNDRY. GOVAN. GLASGOW 








HYDRAULIC TEST PUMP 











LIGHT, HANDY, APPROX. WEIGHT 

COMPLETE 19 LBS. 
FOR PRESSURES UP TO NABIC 
1000 LBS. PER SQ. INCH 


Circular E4gc describing full range of 
| Hydraulic Test Pumps sent on request. 


NATIONAL BOILER AND 
GENERAL INSURANCE CO. LTD. 


(SALES DEPT.) 
NATIONAL BUILDINGS, ST. MARY’S PARSONAGE, MANCHESTER 3. ‘Phone: Blackfriars 8124 





ee see te st tt ti te te te ste tht tn tl tl ti tin i nn in Mi i Mi Ns Mi i Mi i Ns Ns Ns Ni is Mis i i ie in Hi i i i 


j. F. Passe & Co. 


(Sole Partner: JAS. F. PASSE) 








Soeorrererrvrvrevrvrv” 


PATTERN MAKERS 


ee dn te te te tn te te te i Oe 





| PATTERNS FOR 
ALL BRANCHES OF ENGINEERING 


ALTERATIONS and REPAIRS TO EXISTING PATTERNS 


FORBES PLACE, PAISLEY 


Telephone — PAI. 2553 


| 
| 


a 
Seeesoooreveyrrevrevr-vy-”” 
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Famous Quotations 





“There is nothing 
more requisite in busi- 


ness than despatch.” 










Joseph ADDISON (1672-1719) 





“It bas long been an 
axiom of mine that 
the little things are 
infinitely the most 
important.” 


Sit Arthur Conan DOYLE (1859-1930) 


FE YOU RECUIRE THE BEST 


ea ee 
NON -FERROUS 
CASTINGS 


< SANDWELL ~~ 


Specialists in the production of the finest quality Sand Castings, 
Gravity Die Castings and Pressure Die Castings in all Light 
Alloys and Non-Ferrous Metals by the most modern methods. 


SANDWELL 


THE 
BANK STREET FOUNDRY, WEST BROMWICH 
Tel.: STOnecross 223! (4 lines). 















CASTING CO. = 
EDWARD H. THEW L™- 


Grams. : ‘* REPCAST'’ WEST BROMWICH | 
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‘FULBOND’ 


works perfectly 
in a simple mill 


like this... 








For service and information write to: 


THE FULLERS’ EARTH UNION LTD 
Patteson Court, Redhill, Surrey Tel: REDHILL3521 






Cus 






POSE! 
We are not wizards but nearly a century of 
experience in the manufacture of engraved 
plates of all kinds for all purposes and in all 
languages, ensure craftsmanship of which we 
are justly proud. 
Our products—in plastics, engraved ivorine, 
enamelled bronze, cast aluminium, brass, etc., 
are supplied to all the leading industrial and 
shipbuilding companies in the country and we 
are on the Admiralty List. 


Designs will be sub- 
mitted on request for 
reproduction in large 
or small quantities. 
Let us know your re- 4 


quirements which will “Sx——— ee 
saeation. i i: er at First Avenue, Team Valley Trading 
: < Estate, Gateshead-on-Tyne, II 


Telephone: LOWFELL 75667 
Grams: “ ENGRAVING, GATESHEAD-ON-TYNE” 


The Empire’s Largest General Engravers 

























































































eN CLOSURE: 


a ANY TYPE 
"Y MouNTING POSITIOW 


Sp te, 



















































































OPPERMAN GEARS LTD 


NEWBURY BERKS Phone: NEWBURY 1701 
LONDON OFFICE: | NEWTON ST., W.C.2 Phone: CHANCERY 2291 


ll 
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| Sparklets Pressure Die- 
cut your piece price costs; 


| operations with increased 


_ For quotation 












Let SPARKLETS 


PP, engineers get 
the most out of your 


DIE-CASTING DESIGNS 
at the lowest cost 





Casting will: 






reduce machining and assembly 


strength and improved appearance 
of the casting. 


without obligation 
send blueprints, specifications, or sam- 
ple castings for expert appraisal, backed 
by over 40 years’ experience with thousands 
of PRESSURE DIE-CASTING problems. 


aa" 


——_—— 


SPARKLETTS [Eizuue 


N.17 


DEPT. D.4, SPARKLETS LIMITED, QUEEN STREET, TOTTENHAM, 
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PALLETS and STILLAGES 











e's § own sequircments 








drive problem to beat the 
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aes youa belt 





Miraclo se/t? 


Select your worst drive 
and we will provide a 
MIRACLO belt that 
will do amazing things 
for you. Just try it— 
order now with drive 
details. Or perhaps you 
would first prefer to read 
more about MIRACLO 
in our 12 page colour 
brochure. In either case, 
please use the coupon or 


We are looking for a drive problem that 
MIRACLO can’t tackle. If you think you can 


beat us, let us know—now. Here is what the 
MIRACLO belt can do: 


RATIOS ABOVE 20:1! SPEEDS UP TO 
10,000 f.p.m. POWERS UP TO 500 h.p. 
SHORTEST CENTRES STARTING SLIP NIL 
VIRTUALLY NO STRETCH SHOCK LOADS 
ABSORBED. 


MIRACLO, the plastic belt with the 











write :o us stating | chrome leather driving face, gives amazing 
f —sé#efereenccee. results. This is your chance to try it on 
In the wide range of mechanical ; your worst drive. 


* / 
Below : Power Press, 2) H.P. Motor Pulley 5” dia. at 710 r.p.m. Driven Pulley 
38” dia. Miraclo Be It, Type BL, 


handling equipment - manufac- 144” x 3” wide. ‘| 


tured by Girdex, individually 
designed units can be supplied 


EQUIPMENT BY for special applications. 


G EX Write for full details. 


To: STEPHENS BELTING COMPANY LIMITED 
SNOW HILL, BIRMINGHAM, 4 


We accept your challenge. Please recommend 
and quote to drive details herewith. 


Please send Miraclo Brochure and sample cutting 


















FIRM .. 
danas scowl ADDRESS 

£ Raters Norte 

: ND Oo i 63 ks seein ! 

fell 18) 9,40 4) (ln 143i Lemme eluia nt Be ‘Biviass® 
NESTON LANE, TYSELEY, BIRMINGHAM POSITION 


ACOcks Green 2205 GIRDEXPRES 


Telegrams 














SHEET METAL ENGINEERING... 
for the AIRCRAFT INDUSTRY 


Trans-Antarctic Expedition takes. 











%& Our photographs 
show sections of nor 
extensive works where 
work is in progress on 
complete tailplane ass- 
emblies for the famous 
Hawker Hunter jet 
fighter aircraft. 














te Our long experience 
and modern equipment, 
coupled with our high qual- 
ity and precision workman- 
ship, enable us to offera 
specialised service to the 
aircraft industry. We can 





Conditions at the Antarctic demand the utmost from men and their ye Fh cheered nda 
equipment. Nothing less than the best will do. There must be no risk of failure also produce the tools to 
at a critical moment. No wonder Wolf Electric Tools were exclusively selected do the job. Our spacious 
for the vital task -rvicing all Transport equipment and building construction workshops can also handle 
at base camp minus 40° F. temperature at the remotest spot on earth! quantity production. 
Whatever your particular class of work you too can count on Wolf for unfailing Full information available 
Performance ¥ 


na t E.1/56 
dability and safety. from Dep 


W olf Cub goes too! Mindful of the personal needs 


of his expedit 





. Fuchs has also taken a range of the famous Wolf Cub | ‘ 
Home Constr E quipment for their profitable pleasure in off-duty spells. eid 
| cn ; 
Full details of o tric Tools on request from: n 0 | ; 
piece, ELECTRIC TOOLS LTD Pioneer Works Hanger Lane London WS Perivale 5631/4 . 
anches: Birmir Bristol Glasgow Leeds Manchester Newcastle Agents throughout the World 44 ; , 
N.I7. ia 
THE FINEST ELECTRIC TOOLS IN THE WORLD WEST ROAD, TOTTENHAM, LONDON, 





al 
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SMOKE ABATEMENT* 
EQUIPMENT 





DICKROPEZVLUS 


VEE DRIVES 


We manufacture eee 
a complete range of Pies Bie ea 
fans and dust 
collectors. Please 
write us about your 
smoke, dust or grit 
emission problems. 








DICKROPE-PLUS has a large core of specially treated continuous filament yarn 

; of high tensile strength with an outer covering of tough rubber-impregnated fabric. 

Its unique construction combines flexibility, durability and freedom from slip en- 
suring long service and transmission efficiency. 


i" | Branches RJ. Dick, [rp Asencies 


n throughout 
U.K. GREENHEAD WORKS, GLASGOW, S.E. the world 


} : Telephone : Bridgeton 2344-5-6 


* ARE YOU READY? 
. dark smoke 
shall not be emitted 
from a chimney of 
any building, and if, 
on any day, dark q 
smoke is so emitted, 
the occupier of the 


| GOVAN SHAFTING 





















, building shall be 
guilty of an offence.” iy 
7 : ENGINEERING CO. Extract fromthe | 
PROPRIETORS : THE STEEL COMPANY OF SCOTLAND LTD. a 
= SS — on we 
BRIGHT DRAWN STEEL TURNED STEEL BARS . iii dies Kini a 
oundry park Collector. 
UP TO I2 in. DIA. By regen eee cage chamber with water 
BRIGHT STEEL BLANKS washing, visible emission is eliminated. 
/ ANY THICKNESS IN MILD STEEL - FREECUTTING PRAT DANIEL (STANMORE) LTD 
' CASE HARDENING - HIGH TENSILE, ETC. 


Dept. 3, DALSTON GARDENS, STANMORE, MIDDX. 








87, HELEN ST., GOVAN, GLASGOW S.W.I 
Telegrams : ““ PEDESTAL GLASGOW.” Telephone: Govan 1145 (3 lines) 





















BANBURY MIXERS 
For Quallty Automatic Mixings 








| TEMPERATURE 
MEASUREMENT 


“‘Thermindex’”’ Paints are 

temperature sensitive compounds 

which indicate by a sharp, clear cut ; 
change of colour when temperature == 
of a surface has attained or 

exceeded a predetermined value. 

® They are supplied in the form of 

paints suitable for direct 

application by brushing or spraying 

to practically any surface and dry 
quickly at room temperature. 

When the temperature of the 

treated surface is then raised, 


} and tigh Poduction 


ING 

FOR MIX CATING be. 
AST\ Fo 

} AND M natura 


1 RUBBER "yh" 










































‘ the original colour of the 
i j Sizes and Capacities of Standard Bridge—Banbury Mixers 3 pigment changes sharply at 
j a definite point and the new 
| lour persists after the 
' Size of Net Volume of Approx. Batch Motor Floor Spac = 
‘ : : Size in Ib. Spec. pace : surface has cooled down. 
b Machine Chamber Gravity x Factor (+P Speed Length Length Width Width Write Dept. M.z. for full 
i technical details 
‘ cu. in. cc. r.p.m. ft. in. mm. ft. in. mm. FS 
j & 103 1,690 = Sp. G. x 2-5 7% 710 SO 15% 40 1,218 popre mmc § by Synthetics 
{ 00 263 4,310 Sp. G. x 4 10 #5 80 243% 40 ~= 1,218 ndustrial Finishes — 
' 1,140 18,700 Sp. G. x 24 40 #5 136 4114 7 6 Led. 
| 3A 4,562 74,750 Sp. G. x 100 100 485 is 0 4,572 8 0 2,436 
iy 9 11,443 187,500 Sp. G. x 225 200 485 33 0 10,100 96 2,895 
| TT 15,469 253,500 Sp. G. x 300 250 485 27 (0 82728 11 0 3,352 
Approx. 4 to 8 BATCHES PER HOUR ON RUBBER AND PLASTIC STOCKS on standard speed machines | 
| _|HERMI NDEX 
7 In technical Associat on with Farrel-Birmingham 
i = Co. Inc. Ansonia Conn., U.S.A. FOR FURTHER DET T 
j a FOR NEW BB payer tg Sole TEMPERATURE INDICATING PAINTS 
‘ ' ed distributors 
) M. STEEL & CO. LTD. 
OTHER BRIDGE PLANT DAV | p BR R{ DG E for Europe f 2 s6 KINGSWAY, LONDON, W.C.2 Tel: HOL 2522 
Two Roll Mixers, Precision Calenders and U.K. f BRANCHES : 45 Newhall Se. Birmingham 3 Centra! 63423 
Extruders, Laminated Plastic AND CO. LTD., ‘ St South King St. Manchester 2 — 
Peennes, Cold Feed Extruders, Flood 
Presses, Cold xeruders, Flood CASTLETON ROCHDALE 
Experimental nery. ENGLAND 





Tel.: Castleton (Rochdale) 57216. Grams: Coupling Phone Castleton Lancs. Cables: Coupling Castleton, Lancs, 
Specialist Engineers to the Rubber, Plastics and Associated Industries. 
London Office: Broughton House, 6, 7, 8, Sackville Street, Piccadilly, London, W.!. 
Tel.: Grosvenor 7430. Grams and Cables: Ederaceo Piccy London. | 
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‘OIL FREE 


COMPRESSORS & 
VACUUM PUMPS 












Not only office equipment, but 
even the bare necessities of life are 
making use of Aluminium Wire. 
Aluminium has excellent 

electrical characteristics, plus 

the advantages of low cost, 

light weight and availability in a 
range of alloys to cover varying 
requirements of strength, 
hardness, ductility, or resistance to 
corrosion. Aluminium Wire does 
not stain and is non-toxic, and 
can be used for a multitude 

of industrial and domestic 
purposes. 











Northey Positive Rotary Compressors and 

Vacuum Pumps are precision made machines noted 

for their “ OIL FREE” feature, simplicity and relia- 

bility. Extensively used, these “ OIL FREE" Units are 

ideal for service in the Aviation, Chemical, Distillation 

and Plating Industries for low pressure agitation of solutions 
and for many other applications where the use of “ OIL FREE 

air or gas up to 65 Ibs./sq. in. is an essential requirement. Models 

available having capacities up to 130 c.f.m. 





ALUMINIUM WIRE IS SO VERSATILE 


TELEPHONE 


PARKSTONE 4900 ALUMINIUM WIRE & CABLE CO LTD 


(72-2 UME S93 





Britain’s Largest Manufacturers of Aluminium Wire and Conductors 
Head Office and Works: PORT TENNANT, SWANSEA, GLAMORGAN 
Sa'es Office: 30 CHARLES II STREET, ST. JAMES’S SQUARE, LONDON, S.W.1 TRAfalgar 6441 
And at 6 LIVERY STREET, BIRMINGHAM, 3 CENtral 7629 





AP 210/243 











@ Maintains pre-set pressure 
indefinitely. 

@ Operator has both hands free i 
whilst the pressure is auto- 
matically raised. 


@ In addition to the hydraulic test- 
ing of valves and pressure 
vessels, this Pump is suitable 
for use as a Power Unit for 
actuating small hydraulic } 
presses, rams, jacks, clamping 
devices and other mechanisms. 
We manufacture 
AIRHYDROPUMPS 


to give pressures up to 


95,000 p.s.i 



















WEIGHT 16} lbs. 
FULLY AUTOMATIC 


6 MODELS 
each with a wide 
pressure range. 
Complete with 
Air-Control Valve 
and bench or wall 


mounting. 


Further, particulars on application to : 








GIVES 
PRESSURES UP TO 


1O,OOOrs: 
The Ney SORULOR TYPE J. 


AIREY DROPUMP 


CHARLES.S 
MADAK 


| VORTEX WORKS BROADHEATH 


|! ALTRINCHAM - - ENGLAND Vy 
: Phone: ALT 2702 (3lines) Grams: ‘VORTEX’ q 




































le. 








=F 
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Classified Advertisements continued from Page 5 





ASSISTANT CIVIL ENGINEER required for| DRAUGHTSMEN (SENIOR AND JUNIOR) 
large integrated Iron and Steel Works. The } required for work in connection with the following 
appointment is initially for duties in ion with | b hes of Coke Oven and Gasworks plants. 
a two years’ plant extension programme, with (a) Mechanical and By-Product Plant. 
permanency on demonstration of ability. | (b) Pipework. 
Applicants should erably be between 25 and| (¢) Steelwork for Buildings and Conveyors. 
35 years of age and have completed their National licants d be tent men able to work 
Service. They should have had at least three years’ aa bn 2 oP a a Technical 
practical Civil Engineering experience apa be MONC - Me a sane 
competent in the use of surveying instruments. ——— ag e bey able — a i 
Applications, giving full details of education, on Piveds wal veg on Bog  ... wes 
training and experience, should be addressed to: | — me. a y week ; RSONNEL 
THE CHIEF ENGINEER, APPLEBY-FRODING- | State age and experience 
HAM STEEL COMPANY, SCUNTHORPE, LINCS. | OFFICER ( 








| DUCKHAM HOUSE, 63-77, BROMPTON ROAD. 

| LONDON, 8.W.3. G 550 
DESIGNER DRAUGHTSMEN required for 
interesting development work in alloy steelworks 
producing a variety of semi-finished products. 
Machine tool or light mechanical experience pre- 
ferred. Superannuation scheme, good canteen | 


to the PE 
D.O.), WOODALL-DUCKHAM CON. | 
Lisp | STRUCTION COMPANY LTD., WOODALL. | 
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BRUSH ELECTRICAL ENGINEERING COM- 
PANY LTD., are expanding their range of Switchgear 
} and require a 
| SENIOR DEVELOPMENT ENGINEER to 
work on the development of new prototype designs 
and research into related fundamental problems, 
Candidates should be capable of bringing an imagina- 
tive and original approach to developmert problems 
| of both a mechanical and electrical nature. Mini- 
| mum educational standards are a degree or exemption 
| from A.M.I.Mech.E. or A.M.LE.K. and previous 
| experience in Switchgear is essential. An attractive 
commencing salary will be paid and there are 
| excellent opportunities. Service conditions include 
staff bonus and non-contributory superannuation 
scheme. Applications, giving full details of experi- 
ence, etc., to the CHIEF PERSONNEL OFFICER, 
BRUSH ELECTRICAL ENGINEERING CO., 
LTD., LOUGHBOROUGH, LEICS. 








facilities and modern Drawing Office. Applicants 
to give age, full details of technical training and | 
experience, and salary required. | 
Apply LABOUR MANAGER, SAMUEL FOX anp 
©O., LTD. STOCKSBRIDGE WORKS, NR. 
SHEFFIELD. L 413 | 


MECHANICAL ENGIN 


CIVIL ENGINEERI 


MECHANICAL ENGINEERING DESIGNER- 
DRAUGHTSMAN required, preferably with 


Modern drawing office, pension scheme and canteen 
facilities. Replies to state age, technical training | 
and experience with salary required. | 

Apply LABOUR MANAGER, SAMUEL FOX | 
and ©O., LTD., STOCKSBRIDGE WORKS, NR. 
SHEFFIELD. L414 








IMPERIAL CHEMICAL INDUSTRIES LIMITED BILLINGHAM DIVISION 


offer attractive salaries in respect of several vacancies for each of the above classes 
of draughtsmen. Candidates must possess as a minimum qualification, the appro- 
experience in Steelworks Hot Mills and Plant design. riate Higher National Certificate or its equivalent. Participation in Staff Pension 

Fund and Profit-Sharing Scheme. Financia] assistance towards removal expenses 
available for married men. Without commitment, write for Application Form to 
the STAFF MANAGER, IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
BILLINGHAM DIVISION, BILLINGHAM, CO. DURHAM, quoting reference U.12. 


EERING DRAUGHTSMEN 


and 


NG DRAUGHTSMEN 


+ 633 




















CRANES - LOCOMOTIVES 
HOISTS - CONVEYORS 
FORK LIFT TRUCKS 


STRADDLE CARRIERS 
EARTH MOVING EQUIPMENT 


mechanical handling 
problems? 


ult the exper Vs 


TWW 


T.W.W. can supply 
all these and many 
other types of plant 
for mechanical hand- 
ling. Or they will 
gladly prepare com- 
plete schemes. 








Thos. W. Ward 


ltd 


CIVIL _ENGINEERIN 
STEELWORK AND neingoneyeTUMl 

| CRETE DESIGNER © ired for we 

| ment programme. Applicants must al Svea 

| designing all types of s:ructures and name 

| foundations. Modern drawing office heavy plat 
facilities. Full details of age, tee! 

and experience and salar: required, 
_ Apply LABOUR MANAGER, SAMUEL 
CO. LTD., STOCKSRIDGR Wore 


| SHEFFIELD. a. 

13 

| DRAUGHTSMAN required neering 

| o! or concern. rhe... Dew 
Educated to -N.C. preferred, fen 


General Engineering, Plant Baildnge 

| Factory Services, etc. Some ao xperienes 

would be an advantage. Good ‘en 

working with minimum of supervision bry S 

good conditions of employment, ( nd fad 
Scheme etc. Replies giving 


pension full detailg 

8a’ required to MARTIN BLACK on 
(WIRE HOPES) ‘orn SPE e500. 
COATBRIDGE. ” © SEDWELL = 


MANAGER required for Civil Engineers Depar: 
ment in @ large industrial undertaking Appliens 
must have wide experience and first class veel 
ualifications.—Apply to BOX L 572, Offices of 
NGINEERING. 


DESIGN DRAUGHTSMAN, Jeading 
AUSTRALIAN Manufacturer re A 
thorough experience in the design of valves up w 
36 in. bore size, for water works, pum Stations 
and water reticulation, etc., is essential. Assistance: 
with migration cost and housing. Commencing 
salary, £1300 Aust. Superannuation benefits after 
two years’ service.—Write, stati age, experience 
and Bee to THE SECRETARY, BATTED. 
SLEY (ORMSKIRK), LIMITED, ORMSKIRK 
LANCASHIRE Lal 











— — 





INTERNATIONAL CORPORATION 


Design and Construction Engineers of world-wide 
repute in the petroleum and chemical industria 
invites applications from junior and senior graduate 
| chemical and/or mechanical engineers 


PROCESS PIPING ENGINEERS. 


The work consists of the preparation of piping 
| flow diagrams both for proce:s and utility systems 
| Engineers in these positions will work intimately 
| with the process design of refinery and chemical 
| plants oak handle problems of instrumentation, 
| pumping, gas compression, heat exchange and other 
— operations. A formal training programme # 

arranged for new employees. 


| 
| 
| KELLOGG 
| 
| 
| 


| The Corporation offers comprehensive employee 
| benefits which include: 


CONTRIBUTORY PENSION SCHEME. 
NON-CONTRIBUTORY LIFE INSURANCE 
GENEROUS SICK BENEFIT SCHEME. 
FULL INSURANCE COVER FOR DUT! 
JOURNEYS. 
HOUSE PURCHASE ASSISTANCE SCHEME. 
GENEROUS OVERTIME PAYMENTS 
LUNCHEON VOUCHERS. 
ETC. 
THOSE WHO KNOW OUR NAME KNOW WE 
PAY WELL. 


Write now to P 
PERSONNEL MANAGER, 


Dept. 66/H, ; 
KELLOG INTERNATIONAL CORPORATIOS, 
7-8, Chandos Street, 


London, W.1. 


. : ed. Inter 
Holiday arrangements will be honour a 
| views can be arranged to suit applicants " prior 
| appointment by telephoning MUSeum 4010. 





NTED : 
| DRAUGHTSMEN to <esign in aluminium 
sales development. Must possess Higher “sl 
Certificate in Mechanical Engineering. Locatict 

Good working conditions and i 


Banbury. 
ttractive starting . 
surroundings. A m tra 


| WAN 





up to £800 p.a. with prospects 

drawing board. Pension plan is ¢ 

| brief details of qualifications -— me 
2. 





Ss 


|NORTHERN ALUMINIUM CO. . 
| HOUSE, ALDWYCH, LONDON, W.C.2. 





seed by leading 
ELECTRICAL ENGINEER pare She North 


| - in 

| f Aircraft Constructors sit xc @ 
West Applicants should have gained I all 
Electrical Engineering. | peri o novell 
Electrical Installations |= alte maid 
of Aircraft Radio and i -—- a 
an advantage. Applicat @ ng oe 
experience, qualification~ esent T PERSO’ 
required, should be add: seed Pt LITE, 
NEL MANAGER, A. Vo ROE ecHesTel 

} MA 

! 


GREENGATE, MIDD! © TON, 
quoting Ref. R.59. 











sou 
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, e its 4 
| j | te ‘ i 
| + ’ et 
| Soa Paerpen atte wy under 28 and preferably QUALIFIED PRODUCTION AND DEVEL- STRUCTURAL STEELWORK DRAUGHTS- "3 ¥ is > 
So wNearoun™ _ an apprenticeship, required | OPMENT ENGINEER required for Bearing] MAN AND DESIGNER required by large “part Sy 
= fe o - gh or MALAYA by British | Factory in India. Applicants should have | Structural and Medium Heavy Mechani maniu- . b. + 
KEEPS 1S DUST T0 ITSELF — —- a nowledge of Diesels essential, | actual experience in the industry but some training | facturing engineering Company in India, which : tet ae 
‘KEEPS cud grovieus salts capertence an advantage. First | will be given if necessary for an initial period in | possesses structural steelwork shops and welding : CSG 
pow ah ys ~ ry commensurate with ability | U.K. Commencing contract three years with | shops, iron foundry, machine and smi‘h shops. hi P ° 
J D id seo a — bonus, carries six months | attractive terms to suitable man including passages. | Four year agreement with renewal clause.—Write , s 7 
e MURA Duta pine gy P th first class sea passages. | Provident Fund and furnished accommodation.— stating age and give full particulars of training and ” : 
D US TL ESS | Fund.—BOX Ler? — Scheme and Provident | Reply in duplicate with full details of experience and | experience to BOX Z.J.246., Deacon's Advertising, ot | 
INDER offers | . . 77, Offices of ENGINEERING. qualifications, age and salary required to BOX | 38, Leadenhall Street, London, E.C.3. L671 “5 ‘j 4 
GRI omar | L 676, Offices of ENGINEERING. % ' , 
dust protection BRITISH PETROLEUM COMPANY LIMITED . i 
both the work and has vacancies for 1] 
the worker. It em- /MECHANICAL ENGINEERS in the Middle | eh 
ee or East. Applicants aged 25-32 must have served | STRUCTURAL ENGINEER required by London | ' 
bodies a a full five year engineering apprenticeship and | {tm of Consultants to take of their steel IMPERIAL CHEMICAL INDUSTRIES | : “ Bs 
tor which renders possess either National Certificate or Diploma | 4¢sign office. Candidates must have a comprehen- _ LIMITED, : ‘ 
the use preferably at Higher level, or A.M.I.Mech.E., or | 8ive knowledge of all types of structural steelwork | _ ALKALI DIVISION, i 
{ separate dust ex- | Ist Class M.O.T. Certificate preferably with three | both designing and detailing and should preferably | WINNINGTON, NORTHWICH, ihe ‘ 
of separate | years on maintenance work either in mills, mines or | #@V@ had some works experience. Applicants | CHESHIRE. ' : 
tractors. It es ane. States salary plus generous allow- — > Supe Sean - one of the senior | - . ; " 
self-contain ance in local currency, free passages out and home, | Professional Institutions or hold similar Degrees. . 
= and can free medical attention, good leave pret dccee ny | The post is a permanent one and there is a Staff | HSSHASNSM. SreseneeannNes ae 
uni | Pension Scheme, kit’ allowance, air-conditioned | Pension Scheme.—Please reply in confidence to ESTIMATOR. 
placed anywhere in | accommodation.—Write giving ‘full details of | BOX NO. 389, GLOVE ADVERTISING, | — , . 
the factory to suit | qualifications and experience, quoting ¥.506A, to LTD., 351, OXFORD STREET, W.1. G 645 | A tabatied tate Seu' ete Reet ; é 
individual requirements. 2 S4, c/o 191, GRESHAM HOUSE, E.C.2. | neering Estimator—age 25 to 40. Candi- ' 
ae . 675 dates must have served a recognised engi- ; 4 
en | | neering apprenticeship and hold a National +; 
for a FREE DISTRIBUTION, UTILIZATION ENGINEER eae aie ie tee Certificate {preferably Higher) in Mechanical i 
hb coer ll | amined See ay Gas Undertaking in WEST | facturing interests. The successful appncent will | fs as a plan a Koy arte nd 
os union ey unt pe a well qualified Engineer with | lead a development team investigating the techniques | poate 5 =e 9 Gaste yt o a it 
ie ar) son gas aoe ution experience and prepared to | involved in the manufacture of new products. - a , = ae : of ery panes ‘ “i ee Pte ; 
See lee ae rt course of training in the United| Minimum qualifications are B.Sc. (Hons.) degree | pe ge dd pee ey te age tg 
. ~e De : . -! in = —— field of the Natural Gas | and/or Associate Membership of the Institution of | wh toh etang F toeek rel a ry tae te 
re ohn e us <" Em lent salary and prospects, pension | Mechanical Engineers. It would be preferable if | fee nm ye nove: ceeiga, ane ¢ - ng 
vol p s Scheme, full furnished accommodation and medical | applicants had some knowledge of the Rubber or The ap expenditure during erection. 
td. a ~y we Ny woe tp ry ambition, | Plastics Industry. | aa Pe gy te po Med —— 
. initiative and personality should apply. Preferred is is a Senior © i Seen ee eee Soe See, Stee 
MURAD DEVELOPMENTS LTD age 32" to '3s:—Write ‘full’ personal details and | carry a, salary ‘commensurate with ability and | St class working cinditions_ and recrea 
° . articulars of qualifications and experience to| achievements. An excellent opportunity for a| wane ste MO ype tense Fey 00) ° ° 
STOCKLAKE * AYLESBURY * BUCKS. =| Box 46.249, c/o, 191, GRESHAM HOUSE, E.C.2. | young practical engineer of energetic and inventive | vaseene Prete having Schemes. Limited i 
L 668 | disposition BOX L 491, Offices of ENGINEERING. | pete nto Write for official application ‘ 
form to STAFF MANAGER, quoting / 
science noe PSE ER: tar SCS | reference GES/EST. L 647 iJ 
anf 
| v 
‘ hi FT 
| SENIOR JIG AND TOOL DRAUGHTSMEN ek aw 
| required for Tool Design on 7. at 
(a) Small 1.C. Engine components. ] » +s 
(6) Fuel Injection and Hydraulic Control Mech- " : 
anisms on a production basis. forty 
Applicants should have experience in these or f : 
similar fields. uf +f 
Pleasant working conditions. Generous salary ur 
commensurate with qualificati d ded. Attrac- , 
a pension scheme. Comprehensive welfare facili- 
e8. , 
Apply to CHIEF PERSONNEL OFFICER, ; 
BRYCE BERGER WORKS, STAINES, MIDDX. 
G 660 
Ps i 
rs , i ; 
INSTRUMENTATION a) eer 
ei ee 
COURTAULDS LIMITED requires a : : 
TECHNICAL ASSISTANT in the Centra a8 ‘ 
Instrument Department in Coventry. Work includes ; { bis 
the carrying out of technical calculations, correlation ' ; 
and assessment of data, etc., and assisting in the 4 
preparation of instrument control schemes for a " 
wide variety of . Mxperience in the . 


processes. : 
instrument field is not an essential requirement ‘ a 
for this positiun. : , 

Men: Minimum qualification National Certificate 


in Engineering but Higher National very ‘ $, 
desirabie. . 4 ; 

Women: ‘his vacancy would be of interest to a . » _ 
young lady who has Advance’ G.C.E. a8 a ~ , 
minimum qualification with an interest in d 
mathematics and physics. 

Candidates should write giving full to 

the PEKSONNEL DVEVPARIMBNT, COUR- 


TAULDS LIMITED, 
GRAND, LONDON 
number 6.34. 


16 ST. MARTINS-LE- 
K.C.1, quoting —— 
467 





DO YOU WISH TO CHANGE TO SALES? A large 
national Company invites applications from 
ELECTRICAL ENGINEERS AGED 24 TO 35 
years, who have qualified to Higher National 
Certificate standard and who wish to make 4 career i 
in Sales as Technical Representatives with oppor- 3 
tunities later for promotion to executive status. 
Previous Sales experience is not essential as those 
appointed will be given a concentrated course of 
training designed to give them a thorough knowledge 
of the product and an insight into the Company ’ 
L &C diesel piston ” k " h h fl d “ f * | ee An ey — will be = " ’ 

? . rings Kee - wer in during training and on appointment to a da : : 
8 P a close watch on the y away tendencies 0 po | territory, which may be ip any part of the United ' ? 


marine engines. They fit perfectly, making escape-proof joints that keep all the | Kingdom, a car allowance and expenses will be 


| paid. A non-contributory pension scheme is in é  * . 


Power locked in where it belongs and where it is kept at full stretch until its peg ag ae 


discha ° and other , relevant intormat ion to BOX L 657, 
tge. They're used to hard labour and can be relied on to serve a PR 2D We , 
very long sentence indeed. LR! 


We h pom DRAUGHTSMEN. Applications are invited from i i} 
ave a catalogue detailing all the ins and outs of L. & C. rings. experienced Mechanieal Bagisewing end Design ae 
May we send you a copy? 





It’s the perfect fit 


that means so much 





Draughtsmen to be the nucleus of a newly-formed 
Central Engineering and Planning Department to , 
deal with expansion projects and new development ' 
work for the whole of the Pilkington Group of : 
Companies at home and overseas. J 

Minimum starting salaries for Draughtemen of ; 
H.N.C. standard range between £715 at age 25, . 
to £540 at age 35, plus agreement and staff bonuses ’ ’ rf 
for which they become eligible after one year’s : ' ‘ 
| service. Conditions include contributory super- t j : 
anpuation Fund, assisted house purchase and family : } 
education schemes. ' 

Reply, stating age, qualifications and experience, " 
to the GROUP CHIEF ENGINEER, PILKiNG- ‘? . : 
| TON BROTHERS LIMITED, 8ST. HELENS, a ? e 

| LANCASHIRE. 1. 650 ‘i : 
f the well- | : Fiera 
| 


4OG2WOOD & GARLIILWL0D 


Manufactures 
hnotyn “Patent D , 


Piston Rings” for a 





tle Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON. RINGS 
am engines 


Forensic Engineers invite application from j 4 
ENGINEERING GRADUATES with good t nie orf 
| background and industrial experience for responsible . 
EAGI E | and individualistic post. Age preferably 25 to 33 ‘. o< “i 
FOUNDRY | years,BOX L610, Offices of ENGINEERING. ‘ AY 
—————"\'__ SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 


©A3078 
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DESIGNER-DRAUGHTSMAN = required = for 
project design work. Must be able to do own 
calculations Knowledge of commercial motor 
vehicle or railway carriage and wagon design ap 
advantage, but not essential Permanent position 
with excellent prospects Apply in writing, giving 
full details, which will be confidential to 

METALASTIK, LTD 

EVINGTON VALLEY ROAD | 

LEICESTER L, 577 


A Company of Civil Engineering Contractors 
specialising in Cement Gun and Pressure Grouting 
work, have vacancy for | 
YOUNG ENGINEER in their London Office. | 
Progressive and permanent position with pension | 
scheme after probationary period. Duties include 
Bite visits for supervisory and tendering purposes 
preparing estimates and generally 
Contracts side of Company's business } 
Applicants should state age, experience and give | 
some idea of salary required to-THE CONCRETE 
PROOFING COMPANY, LIMITED, 06, VICTORIA 
STREET, LONDON, 8.W.1 I 


assisting On|} 


, 530 


MECHANICAL ENGINEERING 
DRAUGHTSMAN, preferably holding Higher 
National Certificate or equivalent, experienced in 
textile dyeing and finishing machinery. Applica- 
tions stating age, experience, qualifications, and 
salary required should be addressed to THE 
BRADFORD DYERS' ASSOCIATION, LT 

ENGINEERING DEPARTMENT, 39, WELL 
STREET, BRADFORD, 1 L 611 


SENIOR DRAUGHTSMAN required by firm of 
world repute manufacturing tractors and farm 
machinery. Applicant should be capable of con- 
trolling the design and development of modifications 
and new agricultural machinery 

Previous technical and practical experience in this 
class of engineering a necessary qualification 

Salary commensurate with qualifications but 
applicant should state present salary.—BOX L 658 
Office of ENGINEERING 


Interesting opening occurs for a 
DRAUGHTSMAN WITH HIGHER 
NATIONAL CERTIFICATE in 
Engineering for varied work on plant layout and 
development. Good opportunities for advance 
ment. Salary in accordance with experience 
Applications to PERSONNEL MANAGER, TUBES 
LTD., KIRBY MUXLOE, NR. LEICESTER. L 665 


Mechanical 


EXPERIENCED CIVIL ENGINEER required to 
take charge and build up a new branch of an old- 
established consulting firm. Degree qualifications 
are necessary and experience of layout, design, and 
construction of all types of factories, warehouses, 
wharves, and industrial buildings and installations 
generally. The starting salary is on the scale 
£1500 to £2000 per annum, plus annual bonus and 
pension, and there are excellent prospects for the 
future Age 35 to 45 Please reply with full 
particulars to BOX L 593, Offices of ENGINEERING 


PLANNING ENGINEER required, experienced 
in Estimating, Planning and Ratefixing for medium 
size Production Machine Shop. Excellent Pension 
Scheme operated. State experience, age and 
salary required to—PERSONNEL MANAGER, 
KENT ALLOYS, LIMITED, STROOD, ROCHES- 
rER, KENT . 692 


APPLICATIONS ARE INVITED for the following 

appointments at the CLAYDON SUFFOLK 

Works of THE BRITISH STEEL PILING CO 
TD 


STRUCTURAL DESIGNER DRAUGHTS- 
MAN (Minimum qualifications H.N« 


or equiva 
lent) 


Candidates should be capable of accepting 
responsibility for complete projects 


MECHANICAL DESIGNER DRAUGHTS- 
MAN (Minimum qualifications H.N.C. or equiva 
lent, but consideration also given to candidates who 
have not vet completed their studies) 

Experience should preferably (but not essentially) 
include equipment such as cranes, hoisting machinery 
(steam, diesel, electric) mechanical handling equip 
ment, contractors’ plant 


THESE ARE PROGRESSIVE 
POSITIONS IN AN EXPANDING 
TION. The Company operates a 
pension scheme and 
Present Holiday 


PERMANENT 

ORGANISA 

contributory 
good Canteen facilities exist 
arrangements respected. Salary 
in accordance with age, qualifications and experience 
The Works are situated 15 minutes’ bus ride from 
the centre of Ipswich Applications to Works 
Manager at the above address L 602 


GOOD JOBS 
for 


ENGINEERS AND 
DRAUGHTSMEN 


preferably with 


steelworks experience but 
essential 


hot 
Also opening for 


RETIRING OR RETIRED ENGINEERS OR 
MANAGERS with Coke Oven or Blast Furnace 
or Steel Plant or Rolling Mill experience. For 
London office and elsewhere Full discretion 
promised.--BOX L 607, Offices of ENGINEERING 


An pportunity offers itself with 
Company for an 
ENGINEER, single, between 23/28 years of age 
holding Higher National Certificate of Engineering 
it would be advantageous to the applicant to have 
some knowledge of the chemical industry rhe 
appointment is for a minimum of three years to 
supervise the erection of plant and engine test 
— For further particulars write giving 
brie details qualifications and experience to 
WESTEELS INDUSTRIES, LIMITED, 1 and 2 
BERNERS STREET, LONDON, W.1 579 


an Australian 





~3 
t 
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Draughtsmen, Draughtswomen and Tracers — Mechanical 
Engineering. 


For Engineering Consultants. 


sionable, with five-day week. Free lunches. Basic Salary above 








[SUPPLEMENT] May 18, 1956 ENGINEERING 


| JOHN BOOTH & SONS (BOLTON), LT 
| applications for the Position D,, ivi 
| MANAGER for thei: Branch W of 
| Candidates should have had Pract 1D Bolton 
| manufacture of Steel Doors pes ene ID the 
Shutters, and should write stati Bteel 
ence to THE DIRECTORS JOHN Boome Then. 
(BOLTON), LTD. HI LION 8Tr 4 ROX 
BOLTON. ’ ELWORKs 


L 


Positions are permanent, pen- 





A.E.S.D. minimum rates, plus profit sharing scheme. 


Phone or write, giving details 


*RSONNEL OFFICER, EWBANK & PARTNERS, LTD., 
Toll, GROSVENOR PLACE, LONDON, 8.W.1. 200 YARDS 
HYDE PARK CORNER. SLOANE 0486. G 630 


of previous experience, to the 


A large and progressive Industrial ¢ 
invites applications for the appoint? 
MAINTENANCE CONTROLiES 
The Works are within 50 miles alan 
| and consideration wil! be given toa -s 
between 30 and 40 Dplicant 





AN ENGINEER is required for development and | 
design work on oil burners and associated equipment 
for packaged boilers. A new range of designs are | 
involved and there will be considerable scope for the 
use of iniative Applicants with H.N.C standard 


| years of 
should be experienced Bngreer 
in g <i . 

BRITISH PETROLEUM COMPANY LIMITED| = (te “Gna aren! Control, Costs 
invites applications from , oe | arising with heavy monte Problems 

YOUNG GRADUATES with a degree in Engi- A commencing salary of re Machinery 

neering, Physics, Mathematics or Natural Philosophy | Offered with - Boxee about £1,500 is 

to be trained as Petroleum Engineers. Training will . 


ly good prospec 
: 4 P | the right man. Details of ae et” 
preferred, together with some in justrial experience. | last for approximately two years and will take place 


Application forms can be obtained.—Write BOX 
L 638, Offices of ENGINEERING 


SENIOR PIPE WORK and PLANT LAYOUT 
DRAUGHTSMEN or DESIGNERS preferably 
with experience on H.P. boilers and turbine plants 
London office. Pension Fund; free lunches; 1956 
holidays by arrangement. Excellent prospects and 
salary, for suitable applicants over £500 p.a. to 
commence. Write BOX EG.224, c/o 191, Gresham 
House, E.C.2 L 583 


CIVIL ENGINEER required, aged 25-30, for 
Structural Design in London Office. Salary £1000 
p.a. Good prospects. Pension Fund. Write stat- 
ing qualifications and experience to BOX EG p 
c/o 191, Gresham House, E.C.2 , 584 






| On successful completion of the training, men will 
| be posted as Resident Petroleum Engineers to | 


i age, ed ¥ 
} experience should be sent j eration, 


N confidence to 


partly in the United Kingdom and partly overseas. BOX L581, Offices of ENGINEERT 
a ee OL S SGINEBRING, 





exploration areas overseas. Age preferably not | 
over 26, National Service obligations must have 
been fulfilled. Write stating age and full details of | 
qualifications and experience, quoting H.2089, to | 
BOX 8886, c/o 191, GRESHAM HOUSE, E.C.2. | 

L 582 





DRAUGHTSMAN- ace 
tificate standard, general mechanical engineering 
and some electrical experience, j ing factor, 
| ee layout and services, structural knowledge 4: 

vantage. Also Junior Draughtsman—age 29% 
SENIOR DRAUGHTSMEN with H.N.C. Mech. | years—of good education <i cae 
for Plant Development Work. Experience of Cable general mechanical engineering, Five-day week 
Machinery advantage. Good prospects and special | Contributory Pension Scheme “Kirite, giving details 
pay for right men. Pension Fund and Bonus | of experience and stating salary required, to THE 
Scheme.—Apply STAFF OFFICER, B.1.C.C. LTD., | NESTLE COMPANY, LIMITED, HAYES, ip 
BELVEDERE, KENT L 552 | DLESEX, quoting reference CGC/VS. 


about 30—National (er. 





L 


GLENBOIG 


F.OR 







THE GLENBOIG UNION FIRE CLAY CO. LTD., GLENBOIG, LANARKSHIRE, SCOTLAND 
EXPORT AGENTS: GENERAL REFRACTORIES LTD., GENEFAX HOUSE, SHEFFIELD, |¢ 


FIREBRICKS 


EVERY INDUSTRY 


THE GLENBOIG RANGE INCLUDES 


42/44% AlsOs 
GLENBOIG A.I—GLENBOIG A.| CROWN 


36/38% Al,O; 
GLENBOIG—GLENBOIG CROWN-—CASTLECARY 


33/34% Al,Os 
DYKEHEAD—GEM 





ENGIN 


uy 
pevELOP’ 
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od rapidly 
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DEVELOPMENT ENGINEERS af nal 
pHYSICISTS oo Baty eae f Louis New- 


| 

ey. The work | 

of instruments 

ia i industries, 
amall electro- 
Good salary 
Pension Scheme. 


idly expanding | 
- airy at New Addi gt 
vies the design and ct 
jpment for the a 
me working ®XP 
instruments 
4 on age and exp 









se urticulars to 

: n writing FCT ~ ouIs NEW MARK, 

RSONNEL AH WORKS RLEY WAY, 
PREFE L 639 


yDON 


UNIOR MECHANICAL ENGINEER required | 
} 


? sentative attached to | 

5 as Technical Rep tative & | 
or Pars Unit Manufacturers Must | 

jon Office eship in Industrial Work- | 


. served full apprent! 
and have Drawing 
¢—BOX L 614, Offices 


( 


ff experience Age 
ENGINEERING 


STRUCTURAL STEEL_-DESIGN ASSIST- 
NT required by Westminster consultants Age 
: 05/35 Experience in bridgework advantag- | 
‘Salary will be considered in relation to} 


nee and qualifications (! H.N.« studies, | 
E, ete.).—BOX 1636, Offices 0 
INEERING 


Typical fuse switch 
from the M.W. 
range with blade 
assembly removed. 


THE GENERAL £1; 


| TECHNICAL ASSISTANT. 


TRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


GINEERING May 18, 1956 [SUPPLEMENT] 
ENGIES 


DRAUGHTSMAN (CIVIL ENGINEERING) 
required by Consulting Engineers, Westminster. If | 
good progress made with ONC/HNC studies limited | 


practical experience need not be a bar. Remunera- 


| tion will be in relation to studies and experience 


BOX L 634, Offices of ENGINEERING 


PIRELLI-GENERAL CABLE WORKS, LTD., | 


require 


| DESIGN ENGINEERS AND DRAUGHTS- | 


MEN with experience of Railway Overhead Elec- 
trification Equipment. Excellent opportunities for 
advancement with pensionable appointments 


Apply in writing giving details of age, qualifications, 


experience, and salary expected to:—THE MAN- 
AGER, OVERHEAD LINES DEPARTMENT 
SOUTHAMPTON. L 631 


FIBREGLASS 
LIMITED wish to engage a young Mechanical 
Engineer, possessing a Higher National Certificate, 
to act as a Technical Assistant in a Production 
Deparement concerned with the manufacture of 
staple tissue. Experience with pumping systems, 
suction fans, mattress conveyors and forced circula- 
tion hot air drying ovens, would be an advantage 
The duties involve the supervision of the operation 


ments developed in the process. Applicants are 


invited to send details of their education and | 


experience to the PERSONNEL 
OFFICER, PILKINGTON BROTHERS LIMITED, 


| ST. HELENS, LANCS. (of whom Fibreglass Limited | required to the 


is a Subsidiary Company). 


Cot. No. X3663NC 

















A large expanding Light Engineering 
Company in 8.W. London requires a 


SENIOR PRODUCTION 
ENGINEER. 


Aplipications are invited from men with 
appropriate qualifications and the successful 
candidate must have first class knowledge 
and experience of Administration, Jig and 
Tool Design, Process Planning, Work 
Study and must be acquainted with the 
most up to date Production Methods and 
Techniques associated with Electro-Mech- 
anical and Electronic Engineering. This 
is an excellent opportunity for a man of 
real ability to subsequently assume Execu- 
tive responsibility Applications will be 
treated with strictest confidence and should 
be addressed to BOX L 605, Offices of 
ENGINEERING 














| DESIGN ENGINEER. 
| engineering company producing electrical/mechanica) 
of a number of plants and the instigation of improve- | components for the motor industry require staff, 
25/40 years, for development of production models. 
Applicants should hold H.N.C, or equivalent, with 
LIAISON | some experience in Laboratory Work and Design 
| Apply in writing stating age, experience, and salary 
PERSONNEL OFFICER, SIMMS 
L 629 | MOTOR UNITS, LTD., OAK LANE, N.2 


A progressive light 


596 
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HEAT TRANSFER AND FLUID FLOW. 
Research and Development Engineer required by 
an old-established Engineering Company in the 
Glasgow area. Applicants, aged 25-30, should have 
a University Honours Degree in Engineering and 
some research experience. The work would involve 
the theoretical design and practical testing of new 
types of heat exchanger A good salary would be 
| paid to an applicant with the necessary qualifications 
| Apply giving age and full particulars to BOX 
G 683, Offices of ENGINERRING 


EUROPEAN SALES MANAGER required by 
company manufacturing plant for steel and non- 
ferrous metal fabrications. An engineering training 
with foreign languages is required. The appoint- 
ment would be on a salary and commission basis 
and the total remuneration would interest engineers 
| with the highest qualifications. The present sales 
are over £250,000 per year.-Apply BOX L 632, 
Offices of ENGINEERING 


ENGINEERING ASSISTANT PLANT 
DRAUGHTSMAN required for large group of 
Kast Midlands Engineering Works. Higher National 
Certificate and experience of heating, ventilating 
and other Works services desirable, but not essential 
The post is permanent, offers considerable experience 
and involves contact with all Works departments 
Knowledge of materials handling methods as applied 
in medium and heavy engineering an advantage 
Application forma can be obtained.—Write BOX 
L 620, Offices of ENGINBERING 


MAKONDE WATER CORPORATION 


Experienced 
WATERWORKS SUPERINTENDENT required 
capable of taking charge, under a General Manager, 
of a water undertaking which will eventually supply 
up to 400,000 gallons per day throughout an area of 
about 1,000 square miles via a distribution system 
totalling more than 100 miles of pipeline. Experi 
ence of mechanical engineering essential, particularly 
of the running and maintenance of diesel engine- 
driven centrifugal pumps and auxiliary equipment 
General waterworks experience also essential 
Free furnished house for self and family situated 
| at Makote in Newala District of Southern Province 
of Tanganyika. Three months’ leave on full pay 
after every contract period of three years’ service 
with an additional three months’ leave on full pay 
if contract renewed. 
| Free air passages for self and family up to a 
maximum of three adult passages to and from place 
| of domicile. Gratuity or contributory provident 
| fund. A car will be provided for official business or 
| a car allowance of £250 per annum in lieu if preferred 
| The Corporation will advance up to £800 for the pur- 
chase of a car, the loan to be interest bearing and 
| repayable over three years. 
Applicants should write, stating the salary they 
require and the names of three persons to whom 
| reference can be made, to SIR ALEXANDER 
| GIBB & PARTNERS (AFRICA), CONSULTING 
| ENGINEERS, P.O. BOX 2020, NAIROBI, 


The successful applicant will be required to take 
| up his post forthwith. L 678 
| 








MECHANICAL 
ENGINEER. 


A young man about 30 years of 
age is required to work as an 
industrial engineering supervisor 
(in Outer London Area); must have 
| served an indentured apprentice- 
ship and had some years practical 
experience; a knowledge of Auto- 
matic Packing and Weighing Machi- 
nery and Electronics would be an 
advantage. 

Technical Training up to B.Se. 
(Engineering) or Higher National 
} Certificate standard. 

Commencing Salary £950 to 
£1200 according to qualifications 
and experience; pension scheme 
and sports club facilities. 

Write giving full details of educa- 
tion, practical and technical train- 
ing to BOX L660, Offices of 
ENGINEERING. 

















TECHNICAL REPRESENTATIVE required for 
sales and development of flexible pipes. Candidates 
must have good engineeri qualifications and 
experience and also be capable of developing and 
selling a product connected with hydraulic or engine 
pipe installations. Excellent salary and prospects 
Pension scheme. Applications to GROUP PER- 
SONNEL MANAGER, BRITISH TYRE & RUB- 
BER CO. LTD., HERGA HOUSE, VINCENT 
SQUARE, LONDON, 8.W.1. L 651 


ENGINEER— Sales Engineer, under 28 and single, 
preferably G.1.Mech.E. or Grad 1.E.E., with experi- 
ence of sales of a wide range of engineering products 
required by a British Company in North Borneo. 
Remuneration according to qualifications and 
experience, but not less than £1000 p.a., plus annual 
bonus. First contract four years carries six months 
paid home leave. Outfit allowance, Pension 
Scheme and Provident Fund.—BOX L 653. Offices 
of ENGINEERING. 
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MECHANICAL ENGINEER required to deal CIVIL ENGINEERING ASSISTANTS required 
with Tenders and Contracts for the supply of Colliery | for Extensive Developments at a modern Iron and 
Winders. Excellent opportunity for man with | Steel Works in the Midlands. Applicants should 
similar experience.—Apply giving full details of | have experience in design of mass foundations, re- | 
training and experience to PERSONNEL MANA- | inforced concrete and civil engineering work gener- | 
GER, THE GENERAL ELECTRIC CO., LTD.,| ally. Favourable Housing prospects. Applicants 
FRASER & CHALMERS ENGINEERING | should give details of experience and of salary 
WORKS, ERITH, KENT L 419 | required—Apply to BOX L569, Offices of 

| ENGINEERING 

} 
DRAUGHTSMEN required for design and detail | 
work on Mechanical Handling Plant for Gas Works, | MERZ AND MCLELLAN have vacancies in their | 
Power Stations, etc. Experience of this type of work | Esher Office for | 
comprising conveyors and associated structures | pq ECHANICAL ENGINEERING 
etc. desirable but not essential. Good salaries will | DRAUGHTSMEN. Applicants should be experi- | 
he paid to suitable applicants with profit sharing | enced in Plant Layout work preferably, but not 
honus and superannuation schemes. Applications | essentially in connection with Steam Power Stations. 
in writing giving full particulars of age, experience | salaries will be fully appropriate to Applicants’ 
and salary required to be forwarded to the CHIEF | experience, rising from about £740 per annum at 
DPRAUGHTSMAN, W. J. JENKINS & CO., LTD. | age 25. Excellent working conditions. Five-day 
28, VICTORIA STREET, LONDON, 8.W.1. 195/| week. Pension Scheme. _Canteen.—Apply in 

| writing to MERZ AND McLELLAN, MILBURN, 


| ESHER, SURREY. L515 | 


SENIOR MECHANICAL DESIGNER, | 
DRAUGHTSMEN, age 30 to 40, required for a | 
large British Managed engineering company in | 
Caleutta, manufacturing cranes of all types and | 
capacities, sluice gates and other irrigation equip- 
ment, special machine tools, etc. Excellent prospects 
and terms for those suitably qualified.—Write 
BOX AP/126, c/o 05, BISHOPSGATE, E.C.2. L 420 


SHELL REFINING & MARKETING CO., 


invite applications for the following vacancies in 
the Purchasing Department of their London 
office. 

(A) BUYER with experience in large scale 
purchasing of heavy engineering plant 
and mechanical ———— preferably 
with engineering knowledge or back- 
ground. Candidates should not be over 
40 years of age and with good educa- 
tional standard. 

(B) ASSISTANT BUYER to assist in pur- 
chasing engineering materials and equip- 
ment under supervision. Candidates 
should not be over 30 years of age with 
good educational standard essential. 

These are career appointments with good 
prospects and pension rights. Salary according 
to age and experience. 

Applications to STAFF DEPARTMENT, 
“SHELL” REFINING & MARKETING 
co., LTD., SHELL COURT, WHITE KEN- 
NETT STREET, LONDON, E.1. L519 





MECHANICAL AND 
CHEMICAL ENGINEERS. 


The Associated Ethyl Company 

Limited has the following important 
vacancies in its recently expanded 
Research and Development Depart- 
ment, Ellesmere Port, Cheshire. 
MECHANICAL ENGINEER : 
for design and construction of semi- 
technical plant and apparatus for 
investigational work together with 
technical supervision of the depart- 
mental workshop. 
CHEMICAL ENGINEERS 
(TWO POSTS) for laboratory and — on - — 
semi-technical investigations on the 
chemical engineering aspects of the 
Company’s processes and related 
problems. 

Applicants preferably between the | 
ages of 25 and 30 years should have 
a Ist or 2nd Class Honours degree 





[SUPPLEMENT] May 18, 1956 | NGINEERIy 
NG 


CiViL ENGINEERING DESIGNER; 
DRAUGHTSMEN are required for Extensive 
Developments at a large [ron and Steel Works in 
the Midlands. Applicants should have experience 
in civil engineering design. Housing prospects are 
favourable. Applicants should give details of 
experience and of salary required.—Apply to BOX 
L 570, Offices of ENGINEERING. 


CHEMICAL ENGINEERS. 

THE ASSOCIATED ETHYL COMPANY 
LIMITED wishes to appoint two Chemical 
Engineers for its Engineering Department 
in connection with the design of heavy 
chemical processes. Candidates should 
possess qualifications equivalent or leading 
to corporate membership of the Institution 
of Chemical Engineers. 

The work involves the Development of 
chemical engineering flow sheets from basic 
process design data and will require a 
capacity for co-operation with engineers 
working in the specialist fields of Mechanical, 
Instrument, Civil and Electrical Engineer- 
ing. 

Opportunities will be available and train- 
ing will be given to selected chemical 
engineers to progress to engineering jobs 
with additional responsibility for co-ordina- 
ting work from inception to construction. 

Applications giving full details should 


be sent to:— 
MANAGER—STAFF & TRAINING 
DEPARTMENT, 

THE ASSOCIATED ETHYL COM- 
PANY, LIMITED, 
ELLESMERE PORT, 
CHESHIRE, 
quoting reference number 152.E. L 646 


DESIGNER-DRAUGHTSMAN for Hydraulic 
and heavy mechanical engineering works. Expert 
ence in Hydraulics essential. Applicants should 
preferably be of H.N.C. standard with a sound 
engineering training.—Apply stating age, quali- 


| fleations and experience to HENRY BERRY AND 


cO., LTD., CROYDON WORKS, LEEDS, 10. 
I 


2 476 





followed by research or other suit- 
able experience. In connection 
with the vacancies for Chemical | 
Engineers the possession of a post- 
graduate Chemical Engineering Dip- 
loma or Degree is also desirable. | 
Applications giving full details | 
and quoting reference number 401.E. 
should be sent to: | 
THE MANAGER, STAFF AND 
TRAINING DEPARTMENT, 
THE ASSOCIATED ETHYL 
COMPANY, LIMITED, 
ELLESMERE PORT, CHESHIRE, 
to be received not later than 16th | 
June, 1956. 
| 


STRUCTURAL ENGINEER with wide experi- 
ence of the design and detailing of all types of steel | 
structures and with administrative experience | 


L 663 














compressor 


Stand-by 
gas 


set 








required to act as deputy to the Chief Engineer by 
large firm of London Consultants. The firm is 
expanding and the vacancy offers excellent oppor- 
tunities for the right type of man.—Write in con- 
fidence giving details of previous experience and | 
salary required to BOX No. 355, GLOVERS 
ADVERTISING LTD., 351, OXFORD STREET, 
LONDON, W.1. G 635 


Lister Blackstone Engines are used by: 
Waterworks 
Gas Boards 
Electricity Authorities 
Sewage Works 


DRAUGHTSMAN required for Engine Daten | Local Authorities 


Schemes on small high-speed diesels must have 


iy ane epee, Good salary. Pleasant Plantations 
working conditions. ension Scheme.— Apply | inni Com: i 
CHIEF PERSONNEL OFFICER, PETTERS | Shipping —- 
LIMITED, CAUSEWAY WORKS, STAINES. __ | Mines 

Go| Sawmills, etc., etc. 





ANSELLS BREWERY 
LIMITED 


require 


(a) CHIEF MAINTENANCE | 
ENGINEER 


| 

| 

| 

| having considerable experience in Mechnical 
| and Electrical Engineering. State qualifi 
] 

| 

| 


Lister Blackstone Engines are used for: 
Generating Plant 
Pumps 
Locomotives 
Marine Propulsion 
Marine Auxiliary Units 
Compressors 
} Cold Storage Plant 


cations, and salary required 
(b) AN 
ENGINEER 


having Drawing Office experience with 
Degree or HN Apply in first instance 
to 
PERSONNEL MANAGER 
ANSELLS BREWERY, LTD 


ASSISTANT 


diesel engines 


up to 600 h.p. 


Contractors’ Equipment, etc., etc. 








PARK ROAD, 
ASTON, 
BIRMINGHAM, 6 
L 669 














R. A. LISTER & CO. LTD 
| DURSLEY, GLOUCESTERSHIRE 
DURSLEY 2371 





| processes, from the fi 
| Sioning. 








LISTER BLACKSTONE 





INSTRUMENT ENGINEER 
COURTAULDS Limirep | 

Engineer for their Ce; hy toe Tatra, 
in Coventry. Applicants Must be fan 
modern instrumentation theory and ‘ mR 
experienced in the handling of Practice and i, 
schemes for the automatic conte Teele 
W sbent stage to fy 
Qualifications desired area degree in 
engineering or physics, but applicant a branch y 
dered who have the required experie Will be cing 
tive eueBcations nce aud alten, 

Candidates should write f etailed 
application to the DIRECTOR oF PE form 
COURTAULDS LIMITED, 16" BONNE 
rand, London, E.C.1, quoti : at 
—— (uoting reference nunis, 
Li 


DRAUGHTSMAN rp uired 

experience in power tranenieien ety mat 

Pension Scheme.—Apply in wri Nites Aa. 

DRAUGHTSMAN, THE | Wal MAN’ Sat 
ey Be be NELL HOU ae eee 

LONDON, 8.W.1. OUSE, WILTON bo4i 


1% 
La 








SITUATIONS WANTED. 


SPANISH ingeniero caminos cai 7 

desires technical or commercial vata se 
abroad.— Write: CAMPOY, CARLOS Ma ky 
No. 3 MADRID. con 


TRACER with expert qualifications will undertale 


work at home.—Accuracy guaranteed.— r 
Offices of ENGINEERING. — 


ENGINEER, GRAD.I.MECH, ‘ 
PROD.E., seeks position of Asst, 2 
in Engineering Industry. At present engaged » 
Asst. to Managing Director of a large organissti 

Not afraid of hard work and responsibility poy 
L 604, Offices of ENGINEERING. . 


for every purpost 
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7 nours graduate | STEEL, ALUMINIUM, BRASS, SHEETS | : 
cen YOUNG MAN 24) Honor vorkahop AND OFFEUTS, 10 to" 246. Small or Large WORK WANTED. QUALIFIED DESIGN SIGN ENGINEERS. Mechani <j f 
sical g Englist ‘rench, | quantities Paymen 5S & FOWLE, ~ 1 or detailed. 
prince. Fluent ‘broad, Wek | 41, LOUDOUN ROAD, N.W.8. MAI. 2711. 9477, Cnee of rene Ss Stamet.—Agply BOX La, 
abic. oe on ' ud responsibility why G 663 | CONTRACT DRAWING iy Ne REQUIRES : 
p any Oe port OX L622, Offices | ADDITIONAL WORK, _ types of Mech. & i ota ” 
provide good  ¢ Struct. Design a Detail. ” TECHNICS, : 4 : 
us he TRADE PUBLICATIONS. (1 Sevine Tilt, Revise Hee, THCHNICS, TRON WOKS. ‘CARLIBLI, having ‘all eaulpped PA es 
na t 
J t : 
TRANSLATIONS. WE SUPPLY ROSSER & RUSSELL LTD. PLATEWORK, from firms wishing to have plan! 
mad esigns 555 . 
HNICAL TRANSLATOR, bi-lingual Ger- U S$ A CATALOGU S$ GENERAL ENGINEERS, Reta See Sere ; 
Teer agiah required f ‘ es ae si E 
” by German Trans ation Agency, WO wo ’ — } 
by G ne experience, salary ARF | 
itgart oe eo ae “Seo EO yal OF PRODUCTS SIMILAR TO QUEEN’S WH , ' 
s YOURS... FROM U.S.A. HAMMERSMITH, W.6. CAPACITY AVAILABLE. 
—— - = ? | 
COUNTERPART FIRMS ‘PRONE: RIV. cue i? 
WANTED. YOU tell us what products and cata- ta. OE ACITY AVAILABLE. Lich Arty vee — i) 
logues you are interested in—we obtain work.— Details to A. ARENSON, LTD., BARNET . 3 
and send them to you. You receive from | | MANUFACTURERS OF SPECIAL AND| BARNET, Bakar ison t= ROAD, Mian 
WANTED 50 to 200 catalogues per year—also price ’ . ade 
lists, sample products, sales bulletins, ete. PROTOTYPE MACHINES. 
STEEL CHANNELS. Free descriptive bulletin sent on request. ACCURATE MACHINING 
6 in. by 2} in. by 10.22 Ibs. per ft. demanemienifimntinnignnns i 
3 in. by 12.41 Ibs, per ft. on Models and Prototypes, &c. 
6 in. by pbc - a. ESTABLISHED 30 YEARS seuss: Seldeabenalesiaad a Tuarine 
by 3 a, by 18.28 Ibs. per ft. NIN 
1A By by. Io, per CONTINUOUS Pads TOOLS, Nos AND. RUZTURES 
& 
STEEL PLATE. CATALOGUES SERVICE GIVE US YOUR DIFFICULT JOBS. 
10 ft. 0 in. by 5 ft. 0 in. by } in. plate. PROFILE CUTTING 
10 ft. 0 in. by 5 ft. O in. by § in. plate. D EN-22 . LANDEN (ENGINEERS) LTD., 
of. Oin, by 5 ft Oin. by % in. plate, ept. -22, 684 Broadway la, AUBBRT PARK, LONDON, N.5. 
Dea te quantities and prices in the me ee CANonbury 1075. G 620 
Rig Or Oi Guen of New York 12, N.Y, U.S.A. . 
ENGINEERING L 619 GENERAL MACHINE WORK. oem , 
G57 


PREMISES FOR SALE. 


FREEHOLD WORKS PREMISES, one mile 
from Manchester Centre, in Beswick. Approx | 

n e 60,000 square feet, mostly single storey, North lights ‘ 
Apply BOX L 666, Offices of ENGINEERING. : / 












FOR SALE. 


OFFERED. 





STEEL STORAGE BUILDINGS, HANGARS, 
GO-DOWNS, TROPICAL SHEDS, FAC- 
TORIES, ETC.—Write a xm HANGARS, 
LTD., HOBART HOUSE, 8.W.1 G 648 


STAINLESS STEEL available, ex-stock. Sheets, 
Bars, Tubes and Angles. Send for our priced Stock 


List. 
THE MULBERRY COMPANY, 
223, St. John Street, London, E.C.1. 
Telephone: CLErkenwell 8356-7-8. G 455 


FOR SALE. 


HYSTER “KARRY KRANE” 4 ton capacity 
powered by Perkins P.3 Diesel Engine. Mounted t 
on Pneumatic Tyres. Almost New. N.W. London 
BOX L 595, Offices of ENGINEBRING. 





MACHINERY FOR SALE. 











JPENSOTTI 5ft. Motor — 
High Speed 

VERTICAL BORING MILLS 
with urning and tth . 
Md — ewing “62 in diss 
Rapid power traverses. 16 speeds from 
4 t 145 r.p.m. Motor 28 hp. Approx. 
weight 10 tons. 1951-2 machines in 

condition. 


short cut 


F. J. EDWARDS LTD., 
359, Euston Road, London, N.W.!. 











EUSton 468! G 610 i 
NEW AND : " 
UNUSED MACHINE TOOLS. 


DEUTSCHLAND Dil-50 VERY HEAVY DUTY ” ; 
S.S. & S.C. LATHE, 40 in. swing by 78 in. between , . 
——— flat bed, power ~4 to tailstock, fully 


HevLic with chuck, steady ' . 

Her IGENSTAEDT PB} “UNIVERSAL FAC- A 
RING LATHE, 45 in. dia. chuck, 

po a ~ ote - in. over bed, variable spindle 

wing eed box, compound toolbox on cross slide, 





complete. q 

HASSE WREDE 3-670i COMBINATION 

TURRET LATHE, 263 in. swing over bed covers, ’ 
78 in. between spindle and turret, rapid traverses, 4 


Engineers’ cutting tools 
mT t complete with chuck, turret equipment front and ; 
of a ypes. rear toolposts, ete. 


SOMUA P.24 SS. & S.C. LATHE A.6.H. ; 








Straight prismatic bed, 324 in. swing by 33 ft i ‘ $ 
between centres, two saddles, rapid traverses, .Y 
complete with 60 h.p. Motor, and full equipment " Py nad 
All electric equipment wound for 420 Volts three ; i yi 
ea phase 50 cycles. Further particular with photo- p> ; 
0 ra) from: ; : 
SPEEDICUT IRKS, CARLISLE STREET EAST, Sasi LOUIS D EMERY & SONS, LTD., ; , 3 
z 28, SIDNEY STREET, 
eee) SHEFFIELD, 1 % : ye 
VISIT OUR Ph. 24936. L674 fe 
STAND No. 305, GR . ) ‘ 
’ AND HALL GALLERY, AT THE MACHINE TOOL EXHIBITION, 22nd JUNE- éth JULY | ; 


Otassified Advertisements continued on Pag: 152 


fll, 4 
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STOCK OR EARLY DELIVERY. 


AIR COMPRESSORS 


Ring Motor and Starter, 400-440/3/50. EH251 








DRILLING MACHINES 


[SUPPLEMENT] May 18, 1956 fF NGINEERIy¢ 


AGENCIES. 


ENGINEERING AGENTS wide experience 
cellent 


ex q "yo to follow w 
uotation in the South W area.— BOX G 55 
ffices of ENGINEERING. 


| Gn 
600 C.F.M. BROOMWADE FOUR CYLINDER, a 
cyls. 10 in, dia. by 12 in. stroke, 310 r.p.m HIGH CLASS LONDON & HOME COUNTIES AGENT | —— 
i 125 h.p. Slip Ring Motor, C/Parkinson Starter, seeks one additional Agency for reputable many; | 
outer bearing, etc. wide experience and excellent connections with | 
) 44 C-F.M. BELT DRIVEN THREE CYLINDER LATE TYPE Engineering, Manufacturing, and Industrial concerns. MISCELLANEOUs. 
. Le . Write BOX L 621, Offi f ENGINEERING. 
wis 10 in, dia. 12 in. stroke; 120 h.p. Slip ae eee = " | 








LATTICE 
and | hen ; STEEL ERECTION 


| 
| FOR HIRE, 


VV) 80 ft. to 150 ft MASTS \.. 
—BELLMAN’S, 21, Hobary apy £0" let 
8.W.1. 21, Hobart use, Grosvener 





so THE UNUSUAL IN 




















nee | 



















































a Technical 4 
JENCONS (SCIENTIFIC th 
' 300 C.F.M. MOTOR DRIVEN TWIN vi ENTIFIC), LTD, MARK 
, } CYLINDER WATER COOLED; cyls. 10 in HEMEL HEMPSTEAD. Boxmoor 464) M4 
’ ’ dia. by 12 in. stroke; 70 h.p. 8.R. Motor and AVAILABLE FROM STOCK. Ly 
Starter, 400-440/3/50. 
200 C.F.M. TWIN CYLINDER WATER oh 
COOLED, cyls. 5} in. dia. by 10 in. stroke; | RADIAL | MODEL MAKING. 
35 hp. 8.R. Motor and Starter, 400-440/3/50 peeeeen 6 Ot : edie Sse Sainte aint 
D.23. Broomwade + Medium uty Centralised | COMP 
4 ¥ | control, multi-motor drive, with removable box | AC ATE SCALE MODELS. ANY MEET 
i THOS. W. WARD, LTD., | table. Max. spindle radius 6 ft., max. distance | CUR ING. 
j ——— i to baseplate 6 ft., M.T. in spindle 5, : . : 
j ’ ALBION WORKS cng SHEFFIELD pe ° rig ye anne te wa? in’ Industrial Plant, Ships, Machinery, ENG 2 : 
; *hone 26% - - - irams : ‘ ¢ 2 spi ribo cou. bho, meters Sand &. } ‘& : < INEERING 
, LONDON: BRETTENHAM HOUSE, STRAND, | pee ay ey SRE SF Civil Engineering, etc. 1 
; W.c.2. ‘ for bi 
rome: Tog a 15 820m) or | SEES | COMPONENT 
; Remember — Ward's might have it/| ASQUITH 3 FT. 6 IN. LDR Type. Multi- Donets Tavited end cntienien claneel, S LT) 
G 60 motor drive, max. drilling radius 3 ft. 6 in., max./ | , 
f min. distance spindle to baseplate 4 ft./ 1 ft. 4 in., C. A. MILLS, 18, MANOR RD., RUISLIP, 
, , j ° fale eee tama 70-2000 r.p.m., M.T. in spindle 4, | MIDDLESEX. Tel.: RUISLIP 4874. G 662 ‘ 
' otal h.p. 5. Zoe a 
> RECORD TURNOVER. 
ASQUITH 3 FT. 9 IN. Portable Universal. | 
Y Motor drive. Drilling head adjustable in hori- | eas 
zontal and vertical planes to any angle, max. | 
| drilling radius 3 ft. 9 in., max. distance floor to _ The 21st annual general meeting of Engin 
NEW BESCO SLIP ROLL “B” HAND | spindle veriical drilling 5 ft., horizontal drilling | PATENTS. Components, Limited, was held on May 10, in Lond, 
y OPERATED GEARED BENDING ROLLERS, 7 ft. 6 in., 6 spindle speeds 41-300 r.p.m. | Mr. ©. C. Griffith, M.C. (the chairman) presiding 
; , Type F, Size No. 10. Capacity 80 in. by 16 s.w.g. | | M.. Stewtng is an extract from his ciruaiai 
mili steel. Dia. of rolls 3} in. | statement: 
4 ROBERTSON. GEARED OPEN ENDED | PILLAR. r| THE PROPRIETOR OF BRITISH PATENT | rie Group turnover during 1058. wm «ns 
i OVERCRANK GUILLOTINE. Motorised | ADCOCK & SHIPLEY 28 in. High speed. Moto.| NO. 688584 for “IMPROVED METHOD AND | gor your Companies. Such was oar eetivin a” 

; 400/3/50. Automatic hold-down, adjustable | drive, fixed head, compound table, capacity fo | APPARATUS FOR DRYING —SYRUPY | were able to absorb much of the increased eu. 
i gauges. Capacity 12 ft. by tin. Gap depth 6,in.| holes up to 2 in., M.T. in spindle 4, throat 14 in.” | MATERIAL,” desires to enter into negotiations with production without increasing our Teased oom 
7 RHODES GEARED tihcie curt G\ max. dia. admitted 28 in., max. distance spindle | a firm or firms for the sale of the patent or for the final result that a Group Profit of een éiteen by 
r MACHINE. Motorised 400-440/3/50. Capacity! to table 30 in., 9 spindle speeds 40-750 r.p.m.| grant of licences thereunder. Further particulars Out of the above profit, taxation anes 

j approx. 14 8.w.g. Cuts circles up to 58 in. dia.| H.P. motor 6. | =, Sa — maaee ¢ eae = -— adjustments for prior years—taiein £907 811 as 
Weight about 15 cwts 58, LINCOLN’S INN FIELDS, } N, W.C.2. z a , “ ngs: 
BLISS NO. 2 DOUBLE SIDED DOUBLE| For full details on any of the above write to: | Lee | oot Senqeent of sete 
, ' bree aay Pte Puemze agqeen. ¢5 toms. | | to tl ce of £34,412 brought forward ine 
' Stroke 2 in. etween uprights 284 in. feight | | 6 ai et . 
’ abt. 45 ewts : : SOAG MACHINE TOOLS LIMITED,) THE PropricToRs OF PATENT NO. | 194, gives an available balance of £4062 
a NEW BESCO UNIVERSAL SWING BEAM JUXON STREET, LAMBETH, LONDON, 8.E.11 | 687620 for % Improvements relating to the Produc- It is proposed to deal with this as follows: Divideni 
BOX FORMING & FOLDING MACHINE. | eo —_ — “ym ***! tion of Twist Drills"’ desire to secure commercial 6 per cent. Cumulative Preference Stock £2: 
Capacity 40 in. by 11 s.w.g. Max. lift of beam | Phone: RELiance 3373. | exploitation by Licence or otherwise in the United | Final Dividend of 12} per cemt. less tax 00 the 
6 in. Min. size of trunk formed round the beam Grams; Sotoolsag London, 8.E.11. G@ 230| Kingdom. Replies to Haseltine Lake & Co., 28, | Ordinary Stock, with the Interim Divides 
9 in. by 6 in. } Southampton Buildings, Chancery Lane, London, | 24 per cent. paid in October, 1955, will ate 
HENRY BERRY GEARED SINGLE ENDED | W.C.2. L 627 | £30,860; Transfer to General Revenue Reser 
e | SHEARING MACHINE. Motorised 400/3/50. | | £200,000 and the Balance to carry forward £12: 4» 
; Approx. capacity ] in. plate, 12 in. by 1 in. flats. | ———— | at el The Consolidated Balance Sheet discloses cure: 
| Gap depth 11 in. Complete with spares. } | —— assets totalling £2,375,189, against current listilti 
i Photogra hs of the above are availa le. ee | | of £784,801. 
Of Every Description. Attractive Prices 6 deek Vilimene | wiring the Fear the Isued Capita fhe 
F. J. EDWARDS LTD., | SALES A ' IT’S QUICKER TO SR AF 
porns "? was occasioned by the ex ich is takin 
359-361, EUSTON ROAD, | place in the Automobile Industry, resulting in 
LONDON, N.W.1. | ’ ‘ Sow 
,@ Telephone: EUSton 4681-3771 EDWARD RUSHTON, | REMEMBER ae a ead oesipmt us 0 
and at | Est : F 
LANSDOWNE HOUSE, 41, WATER STREET, | AND KENYON ( 3008.) | EXPORT.—Our Export sales during the te 
; r BIRMINGHAM, 3. G 552 | AUCTIONEERS, VALUERS AND | under review were an all-time record, and Vigor 
| FIRE LOSS ASSESSORS OF steps are being taken to maintain and exteni 
ENGINEERING WORKS, | markets. 
j PLANT AND MACHINERY. After reviewing the cctirlis of Be sowie 
‘ m Australia ai outh Airie 
h voae — *, SORE Ce BANCESTER, + pmo my wontinaed: We have developed duns 





THREE Teeareme! } ng | 
LANCASHIRE |, | 
BOILERS 


30 ft. by 9 ft.; 200 Ib. W.P.; built 1953; 


the year several new gasketing materials, and at 
continually experimenting in an endeavour \ 
still more satisfactory jointing materials of impr 
sealing properties. Our research also continus » 
Abergavenny into the problems associated will ‘0 
filtration of air and liquids. 

Our close tie with the Automobile Industry wakes 
us — wd dependent on their fortunes, but — 
be that our customers are still doing at 
spares business and this is reflected in the Comma 





FACTORY FOR SALE. 





WARDS 


























i y ° creel 
in unused « ; _ comp with ; At A t/ turnover, and therefore we are as much con 
H Economiser; Low price for prompt clear- FOR SALE. Wu”. ave / e with the number of Motor Vehicles ty nt: 
ance. (MODERN SINGLE STOREY FACTORY of the number of new. veil manus me 
' 7 | 3000 sq. ft. in good, easy accessible position at | er, I would not like to prophesy — 
oe FN | Isleworth. Available ‘immediate occupation £9000 THOS. W. WARD LTD. | ious instore: 1 can only say that up to they 
4 Offices of ENGINEERING. | Freehold.—Full particulars from NORMAN, | WORKS SHEFFIELD our sales for the current year have been satisfact ; 
i SALTER & CO., 245, THE BROADWAY, 1ON m me La 
r} | SOUTHALL 3648. L 543 | ALBIO te The report was adopted. 
Sit | | 
" j 
, ij } 
It | 
J { 4 








aie nourrscomme? HORIZONTAL BORERS 
Ke 
| 
. KEARNS “S” Type, with collet type spindle, motor CINCINNATI GILBERT, motor drive, power feeds and 
i drive, with separate motor for table feeds, table size rapid power traverse in all directions, spindle dia. 
* 22in. by 16in. long. Table traverse 24in., cross table 34 in., traverse of spindle 30in., table working surface 
J traverse I2in., vert. adjustment of spindle slide 12in., 60in. yan 24 spindle speeds 19-1,070 r.p.m. 
‘ six a speeds 80-1,000 r.p.m. PEARN RICHARDS No. Standard Type, motor 
: KEARNS No. | Standard Type, motor drive, facing drive, facing head only, max. facing capacity 48in., 
head only, max. facing cap. n., sliding table 33in. Sliding table 60in. by 36in., revolving top table 36in. 
| i by 24in., revolving top table 24in., by 24in., max. by 36in., max. distance facing head to outer stay 
’ distance facing head to outer stay 4ft., 24 speeds 7ft. 7in., 32 speeds 1- 5-160 r.p.m. (as illustrated). 
iy 4-300 r.p.m. KEARNS No. 2 Patent Type, motor drive, with 
| J i SCHARMANN HBSF3, motor drive, facing head, traversing spindle and continuous automatic facing 
‘ power feeds and rapid power motion to table and head, main table with detachable quartering table, 
eT spindle, screwcutting and verniers, dia. of spindle 4in., vernier scales, outer boring stay, spindle dia. 3ia., 
; { travel of spindle 31}in., facing -.- 39}in., boring facing capacity 30in., main table 48in. by 30in., 
P i i capacity 19$in., working surface of table 47}in. by auxiliary top table 36in. by 36in., 24 spindle speeds 


m., Max. distance spindle nose to outer stay 


3° 1-250 r.p.m., hp. of motor 5. 
102fin., 24 spindle speeds 4-7-960 r.p.m., h.p. of 


NILES WVY9 Floor Type Horizontal Borer, flanged 


motor 10. motor drive, spindle dia. 3}in., facing head dia. 244in., 
RICHARDS PRT2, motor drive, continuous feed travel of spindle 3i}in., travel of column 4ft. 4in., 
: facing head, power feeds and rapid power traverse 


max./min. distance baseplate to spindle 60in./18in., 


in all directions, spindle dia. 3in., facing capacity 16 speeds 3-350 r.p.m. 


Win., max. traverse of spindle 48in., main table 48in. 
32 . p 
el pat iae Pena table 36in. by 36in., 32 spindle Write for full detail on any of the above to:- 


SOAG MACHINE TOOLS LTD., JUXON ST., LONDON, S.E.II. 


Phone: RELiance 3373 Telegrams Sotoolsag London, S.E.i1. 





PEARN-RICHARDS No. 4 


AVAILABLE IMMEDIATELY. Gu. 
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ee ee Ltd., Proprieto of BNGINBEB! 
Lonpon: Hakkison & Sons, Lrp., by Appointment to Her Majesty The Queen, Printers, London, Hayes (Middx.), and High Wycombe, and Published by ENGINEERING » Proprietors 


at 35 & 36, Bedford St., Strand, London, W.C.2. 
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~ We work for the : 
New Age... 4 



































THE RECENTLY ANNOUNCED AGREEMENT between Mitchell 

Engineering Ltd. of London and AMF Atomics Inc. of New York, P 

will undoubtedly have far-reaching effect in applying atomic power 

for the benefit of mankind. 
Created for the joint design and construction of nuclear power ‘| ri 

plant in the Commonwealth and other countries, it is private me a 

industry’s first international agreement in this field—and the logical “ay 

outcome of Mitchell’s wide experience over the past 35 years in all 

branches of engineering and electrical supply. ' 











MITCHELL COMPANIES—active in the atomic sphere since 1950—are at present engaged on 
three important contracts for the United Kingdom Atomic Energy Authority. 








AT CHAPELCROSS Amman, Dumfriesshire, where work is beginning on Britain’s biggest atomic 
power station, the Mitchell Construction Company are the main civil engineering contractors. 





AT CAPENHURST near Chester, where work at the Authority’s diffusion plant is in progress, the 


same Company is building six cooling towers. Here, also, Mitchell Engineering Limited jas been 
awarded a substantial contract for piping and plant installation. 


——— 














MITCHELL LP 














































































































MITCHELL ENGINEERING LIMITED ONE BEDFORD SQUARE LONDON WCI 
MITCHELL CONSTRUCTION COMPANY WHARF WORKS PETERBOROUGH . 
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a avs -cooled 


" : began in 1948 to build air-cooled diesel engines in large series. 
»| 7 years after, in 1955, the oldest engine manufacturers in the 
world had built and sold 150.000 air-cooled DEUTZ diesel engines 
totalling 7.5 Million B.H.P. These equipment engines are used all 


ee 
CHET YT 


) 

| over the world for every kind of application. DEUTZ builds air-cooled EEK 

] 1 to 12-cylinder diesel engines with an output range from 5 to ; —, 
{ ’ 250 B.H.P. for road vehicles, rail vehicles, water craft, working 

, : | machines in all fields of application, generotor sets for stationary 

and mobile electric and power plants. 
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Centrifugal 
Castings 


Firth-Vickers have developed reliable 
centrifugal casting techniques 
to ensure that the finished product 


is best suited to the purpose 









for which it is made. 


Advice based upon a unique fund 


of experience is readily available. 











ATH=V CKERS STAINLESS STEELS LTD., SHEFFIELD 


Telephone: Sheffield 42051 
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HYDRO-ELECTRIC EQUIPMENT 





Power for New Zealand by 


New Zealand mutton and wool from the district of 
Otago, in South Island, is mainly exported through 
Dunedin. 48,500 kVA of electric power is pro- 
vided for this flourishing city by harnessing the 
Waipori river at four points in its course from 
Lake Mahinerangi. ‘This river has provided 
electric power since the beginning of the century, 
but the Dunedin City Council have developed it 
into a Major project to match increasing prosperity. 
BTH equipment plays a large part in this scheme, 
harnessing the power of natural resources. 









— Bova ae okie, 
a A general view of No. 4 dam. 


The present No. | station, begun in 1928, wa 






fully - automatic hydro - electric power stator 
equipped by BTH. No. 2 station was equipp 
four BTH alternators between 1928 and 1939. S 
3 and 4, with BTH 9,000-kVA, 6.6-kV alternato: 
One of the BTH 9,000-kV A, officially inaugurated in March 1955. All statio1 
6.6-kV alternators. BTH switchgear and automatic control equipm 


BRITISH THOMSON - HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY « EN D 
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